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Ascidians in the Vicinity of the Portobello Marine 
Biological Station, Otago Harbour. 

By Beryl I. Brewin, University of Otago. 

[Bead before Otago Branch, April 9, 1945; received by Editor , March 13, 1945; 
issued separately, September, 1946.1 

The coastal rocks at the point of the Portobello Peninsula, on which 
the Marine Biological Station is situated, support a particularly rich 
ascidian fauna. It would seem that the swift-flowing current which 
sweeps around this point provides the large volume of' clean food¬ 
bearing water necessary to support such a wealth of filter-feeders, for, 
whilst a similar fauna occurs on the rocks at the side of the main 
harbour channel where it passes through the narrow gap between 
Goat and Quarantine Islands, elsewhere on the Peninsula and on the 
two islands ascidians are not only less numerous but also represented 
by fewer species. The present account is based on the study of the 
ascidians from the coastal rocks of all three localities mentioned: the 
Portobello Peninsula Point, Goat Island, and Quarantine Island. 

Review op Literature. 

Quoy and Gaimard, 1834 (Voy. de VAstrolabe), described very 
briefly four species of ascidians, three simple and one compound. 

- Heller, 1878 (Sitz. Akad. Wien, Ixxvii), gave an account of two 
additional species of simple ascidians. 

Herdman, 1882 (Report of H.M.S. Challenger) , added yet 
another two simple forms to the list. 

Nott, 1892 {Trans. N.Z. Inst.), the first New Zealander to publish 
a paper on the group, described eight compound species from the 
Auckland Harbour. 

Watt, in the same year and in the same journal, gave a detailed 
description of Pyura pachydermatina (Herdman). 

Sluiter, 1900 (Report of Prof. Schauinsland\s Pacific Expedi¬ 
tion), described fourteen species from New Zealand and a further 
fourteen found in the Chatham Islands but not in New Zealand. 
Unfortunately, his accounts and illustrations are in some eases in¬ 
complete. 

Cottrell, 1912 (Trans. N.Z. Inst.), published a detailed descrip¬ 
tion of Cnemidocarpa coerulea (Quoy and Gaimard). 

Michaelsen, 1922, 1924 (Report of Dr. Th. Mortensen’s Pacific 
Expedition), not only described the ascidians collected by the expedi¬ 
tion, but also, after examining type specimens, published further- 
details of many of the species previously recorded from New Zealand, 
the Chatham, and the Auckland Islands. These two volumes take the 
form of a monograph covering fifty-eight New Zealand species and an 
additional eight found on the Auckland or Chatham Islands. All 
specific descriptions are given with great care to detail, and it is 
unfortunate that, like his predecessor Sluiter, he was obliged to base 
his accounts on the study of preserved material; in some cases, only a 
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few specimens being available, lie was unable to give the range of 
variability of the species. However, in other cases where a large 
amount of material was to hand, he has shown that factors previously 
used for differentiation between species are subject to variation within 
the one species. 

None of the marine biological expeditions mentioned above visited 
the coast between Christchurch and Stewart Island, and to date the 
only ascidian recorded from the Otago Harbour is Pyura pachy- 
dermatina. From a general survey of ascidians from Stewart Island, 
Lyttelton, and Auckland, and from a particular survey of those from 
the Otago Harbour, it is apparent that different ranges of variability 
occur in different localities, and that the systematies of the New 
Zealand ascidian fauna cannot be placed on a firm basis until a wider 
knowledge of the variability of the individual species is available. 
Hence it has been decided to limit the descriptions that follow to 
specimens from the district under survey alone. (An exception is made 
in the case of Pyura cancellata, where few specimens were found in 
the district and Auckland specimens were included to give sufficient 
data upon which to base the erection of a new species.. In this case 
local differences are noted.) 

Classification. 

No general classification of the group has been published since 
1911 (Hartmeyer and Seeliger in Bronn’s Klassenu-Ordnungen des 
Thier-Reichs ), and the classification in this article is based on this 
and on the more recent works of Hartmeyer, Arnbaek-Christie-Linde, 
Huntsman, Michaelsen, and Van Name. 

Material and Methods. 

During 1944 and the early part of 1945 many visits were paid 
to the Marine Biological Station for the purpose of making field notes 
and collecting material. Fortnightly dissections were made of all 
the common species in order to note presence or absence of tadpoles 
and to estimate the state of ripeness of the gonads, and all ascidian- 
tadpoles found in the plankton samples taken over the same period 
were preserved for comparison with those found in the mantle cavities 
and common cloacal cavities of the adults. As, with* the exceptions 
of Pyura cancellata and Pyura pulla , a large amount of material was 
available, in order to give an idea of the local range of variability, 
descriptions of the simple species are based on the study of at least 
twenty-five specimens. Small specimens unsuitable for dissection were 
avoided, and therefore members of the various species will be found 
with smaller dimensions than those given below. In describing simple 
forms, length is taken as a line parallel to that joining the apertures, 
breadth as the distance between right and left sides, and depth as 
the dorso-ventral measurement; the number of longitudinal vessels 
is given for the middle region of the pharynx; and the pharyngeal 
folds are numbered according to Michaelsen *s plan, that next the 
endostyle being Number 1. In the compound forms measurements and 
proportions given are of expanded zooids, and the number of stigmata 
per row applies to one side of the pharynx only. 
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Three uer cent formalin was the fixative most genei ally used. 

To preserve specimens in an expanded state, the following methods 
were used Pofsimple forms-either narcotisation with cocaine hydro- 

SoriTe or rapid Action with hot oorrooiv, sublto.t.; »m = d 

forms_rapid fixation in glacial acetic acid for three to five mmu . 

In compound forms individual zooids reacted m different ways to 
the fixative but it was always possible to dissect out a few fully 
Spaaded oni Quick determination, of the structure of the coords 
of P the soft compound forms were made by. squeezing them street y 
from the living colony on to a slide covered by glycerine, and after 
ten'minute^covering^ examining them under the 
certain amount of pressure on the cover glass. This method • 
found to be much more satisfactory with fresh material than with 
S SpiculesTwere isolated by boiling portions of the specimens 
caustic potash. All material for sectioning was fixed in alcohol 01 

corrosive sublimate. Bleaching of * h ^ i! r d Vh a ,^^ e lSv?r'e n Uortoe 
of the compound forms and was carried out by the Mayei chlorine 

methodTulles Lee, 10th Edit., p. 254). Hydrochloric add carmine 

was found to be the most useful stain. 

List of Species Described. 

Synoicidae . 

I. Aplidium thomsoni n.sp. 

- 2 . Aplidium (Amaroucium) adamsi n.sp. 

~ 3 Aplidium (Ama/i'oucium) phortax Michaelsen 

4. Aplidium (Amaroucium) benhami n.sp. ^ 

Didemnidae. 

■ 5. Didemnum psammatodes (Sluiter) var. maculatum (Not ) 

6 . Didemnum candidnm Savigny 

7. Diplosoma macdonaldi Herdman 1 ' 

Polycitoridae. 

8 . Polycitor (Eudistoma) eircumvallutum (Sluiter) 

9. Distaplia fasmeriana Michaelsen 

Ascidndae. 

10. Ascidia aspersa (Mull.) v 

Bhodosomatidae. 

II. Gorella eumyota Traustedt. - 

Bofryllidae . 

12. Botryllus leachi Savigny 

13. Botryllus schlosseri (Pallas) 

Styelidae. 

14. Asterocarpa cerea (Sluiter) # , 

15. Cnemidocarpa bicornuata (Sluiter) ^ 

Pyuridae. ^ 

16. Pyura subuculata (Sluiter) 

17. Pyura cancellata n.sp. 

18. Pyura pulla (Sluiter) 

19. Pyura pachydermatina (Herdman) 

Species marked (X) in the above list are those not hitherto 
recorded from New Zealand. 


(X) 

(X) 

(X) 
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av. atrial velum 
ell. dorsal lamina 
dt. dorsal tubercle 
ecp. endoearp 
g. gonad 
gc. gastric caecum 
ilv. internal longitudinal 
vessel 
in. intestine 
ing. intestinal gland 
ip. incubatory pouch 
1 . “liver” 
lv. larva 


Description op Species. 
Explanation of Lettering . 


ng. neural gland 
oe. oesophagus 
po. “problematical organs * 1 
r. rectum 
rc. renal cells 
re. reservoir 
sd. sperm duct 
so. ‘ ‘ Seitenorgane * * 

st. stomach 
up. umbilical process 
vp. vascular process 
$ ovary 
$ testis 


Order KRIKOBRANCHIA Seeliger. 

These are compound ascidians having the body divided into two 
° r t'kj distinct P«rts 01 * segments (thorax, abdomen, and sometimes 
post-abdomen), the digestive tract and reproductive organs being 
situated m the posterior part or parts of the body. The tentacles are 
vessels’ ™ 6 branc Hal sae is without folds or internal longitudinal 

. Family SYNOICIDAE Hartmeyer. 
the body is composed of three divisions, the‘last (post-abdomen) 
containing the reproductive organs and heart. Budding occurs by 
segmentation of the post-abdomen. 3 

. Genus Apliditjm Savigny. 

WVl ™ genus was revised by Van Name in‘l921 and now includes 
ic!i th eg en os Apluhum and the genus Amarouchim Milne-Edwards. 

, *. 1S Penned as follows: The post-abdomen (when fully de- 

1S , e °V gate , a V d is not separated from the abdomen bv an 
h “ ate n eclc t]hough there may be a slight constriction between these 
two parts of the body. The post-abdomen may be very short when the 
Sh tlve organs are not well developed. The stomach usually has 
£±“ ct . longitudinal plications; an atrial languet is present in most 
roims, but may be absent. 

A/r Subgenus Apudium. 

Members of this subgenus are distinguished by having the 
m sbort > with few (commonly five to ten) rows of stigmata, 
ond P» s f 1 ' abdomen sh ° rt > the atrial aperture back from the anterior 
„ the thorax and often without a languet, and the testis lobes in 
ri more or less compact group instead of in an elongated series. 

Aplidium thomsoni n.sp. (Text-fig. 1 ; Plate 3 , Fig. 2 .) 

his species forms small rounded colonies on the under-surfaces 
of rocks and on the internodes of Hormosira banksii (Turn) -hist 

behl ^ h .r ter . laveI iD a11 three loealities - The colonies are oraCe 
m colour with zooids arranged in small stellate systems, but coloration 
and zooid arrangement are partly masked by the fine sand grains 

IrTthp"] nateCl tbl .‘ ou g hout the test. The largest colony measured 3-9 cm. 
in the longest diameter. The height above the substratum varies from 
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2 to 9 mm., being' usually greater in the central region of the colony. 
There is no tendency to mound formation around the common cloacal 
apertures, which are extremely small and separated by distances of 

3 to 7 mm. The test is composed of a firm, light orange, transparent 
substance and contains many small test cells. Orange 
pigment is present in all parts of the zooids, being 
most concentrated in the ova, which appear reddish 
in hue. 

Zooids measure up to 5 5 mm. in length and 0-5 
nun. in width in the pharyngeal region and are char- 
terised by a narrow post-abdomen occupying one hall' 
of the body length. Six short triangular lobes sur¬ 
round the branchial aperture. The atrial aperture is 
surmounted by a single lappet with two short side 
branches near the distal end. The wall of the pharynx 
is broken by five rows of twelve to fifteen stigmata, 
eight to ten times as long as they are broad. Longi¬ 
tudinal muscles pass obliquely down the pharynx to 
the end of the post-abdomen, where there is a tendency 
to concentration on the ventral side. This peculiar dis¬ 
position of the muscles fibres in the post-abdomen 
is, according to Michaelsen, also characteristic of 
A. appendiculatum Mich., A. scdbellum Mich., and 
A. circumvolhitum (Shut.). Three or four transverse 
muscle fibres are present between the rows of stig¬ 
mata. Branchial tentacles are sixteen in number and 
belong to three orders of size. The dorsal lamina i 
composed of five short curved languets which curve 
backwards at the level of the first slit from the mid¬ 
dorsal line. The oesophagus is short and leads to a short rounded 
stomach with five or six longitudinal folds. The intestine passes back¬ 
wards for a short distance before it turns to run up* towards the 
atrial aperture, and in the majority of specimens there is a slight 
constriction near the beginning of the ascending loop. 

The testis extends through almost the entire post-abdomen. It is 
composed of ten to eighteen lobes irregularly arranged around the 
sperm duct, which runs straight up towards the atrial aperture. The 
ovary lies in between the testis blocks about one-tliii’d of the way 
down the post-abdomen. Tadpoles (Plate 3, Fig. 2) are deep orange in 
colour and were present in the mantle cavities of specimens collected 
between the beginning of September, 1944, and the end of April, 1945 
The largest tadpole measured 21 mm. in length and 0*6 mm. in width 
in the head region. 

Distribution: Otago Harbour. 

Remarks: It is interesting to note that specimens from coastal 
rocks at North Cape and from 35 fathoms in the Colville Channel 
described and figured by Michaelsen (1924, pp. 383-388) under the 
name Amaroucinm circumvolhitum (Sluiter) resemble badly fixed 
specimens of Otago material in the general shape, in the concentration 
of longitudinal muscles on the ventral side of the post-abdomen, and 



Text Fig. 1 .—A pi id in m thomsoni . Right side of zooid. X 20. 
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in the number of stomach folds (five, Michaelsen). Amaroucium 
circumvollutum is described by Sluiter as having fourteen rows of 
small rounded stigmata in the pharynx. Michaelsen’s material was 
badly fixed and he gives no detailed description of the pharynx. There 
is the possibility that, as in A. thomsoni, a comparatively long pharynx 
may contain but few rows of stigmata, and that Michaelsen *s speci¬ 
mens have been wrongly identified. 

The only other species recorded from the New Zealand geo¬ 
graphical region that might belong to the sub-genus Aplidium is 
Amaroucium foliaceum, which differs from the Otago species in the 
number of rows of pharyngeal stigmata, the number of stigmata per 
row, and the number of folds in the stomach wall, nor can the author 
find any species recorded from the Australian or the South Polar 
regions with which the Otago species is identical. The specific name 
is given in compliment to the late Mr. G. M. Thomson, to whom the 
Portobello Marine Biological Station is much indebted. 

Type Specimen: Otago Museum. 

Subgenus Amaroucium (Milne-Edwards). 

This subgenus is distinguished from the subgenus Aplidium by 
having zooids with a more elongate branchial sac and post-abdomen, 
and the atrial aperture placed well forward near the anterior end 
of the pharynx. The atrial languet is always present. The rows of 
stigmata are numerous; the testis lobes are arranged along the sperm 
duct in an elongate single or double series. 

Aplidium (Amaroucium) phortax Michaelsen. (Text Fig. 2; Plate , 
3, Fig. 4.) 

For Synonymy and Literature see: 1924, Amaroucium phortax 
Michaelsen, Vidensk. Medd . naturh. Foren., bd. 77, pp. 389-400. 

This species forms large fleshy masses on the under-surfaces of 
rocks, on wharf piles, etc., in all three localities. The colonies are 
usually white, but pale yellow and grey forms also occur. The largest 
colony measured was 10 cm. in the longest diameter. The height above 
the substratum varies from 1-5 to 2 0 cm. and there is no tendency to 
mound formation around the common cloacal apertures, all marked 
unevennesses of the surface being due to the contour of the under¬ 
lying substratum. The common cloacal apertures are inconspicuous 
(from 0*3 to 0 6 mm. in the longest diameter), and as even in living 
colonies the zooids appear to be most irregularly arranged and few 
faecal pellets are seen in the common cloacal canals no clear picture 
can be given of the distribution of the zooids around the common 
cloacal apertures. The test is firm, transparent, and either colourless 
or faintly diffused with pigment. Small test cells and a few large 
round cells are present throughout the test, but the “Sternchenzellen” 
described by Michaelsen were not seen. Upon fixation in formalin the 
test becomes firmer in consistency and changes colour, becoming light 
or dark grey—as Michaelsen describes it—“mausgrau Oder sehr hell 
gelblich grail”. Michaelsen records in addition some colourless speci¬ 
mens among his fixed material. The stomach of the zooids and the 
ripe eggs are yellow, and in the yellow colonies this pigment is present 
also in the pharynx and the test. 
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Tlie zooids are extremely contractile and only a few fully ex¬ 
panded ones were obtained. They measure up to 11 mm. in length and 
0*7 mm. in width in the pharyngeal region and are characterised by 
a narrow post-abdomen occupying two-thirds of the 
body length. Six short triangular lobes surround the 
branchial aperture. The atrial aperture is surmounted 
by one or two small strongly-built muscular lappets. 

The wall of the pharynx is broken by twelve or thir¬ 
teen rows of ten or eleven stigmata, three or four 
times as long as they are wide. Thirteen or fourteen 
bundles each containing two or three longitudinal 
muscle fibres run down the pharynx wall and con¬ 
tinue right down into the post-abdomen, but show 
no tendency towards concentration on any side of 
the zooid. Three to six tranverse muscle fibres are 
present between the rows of stigmata. Branchial 
tentacles are sixteen in number and belong to at least 
two orders of size. The dorsal lamina is composed of 
twelve or thirteen long languets which curve back at 
the level of the third or fourth stigmata from the 
dorsal edge. The oesophagus is short and leads to a 
short rounded stomach with twenty-three to twenty- 
six longitudinal folds. The intestine continues back¬ 
wards for a short distance before turning to run up 3t- 
towards the atrial aperture. In expanded zooids there 
are no marked constrictions of the intestinal wall, 
such as are figured by Michaelsen (1924, p. 393, 

Fig. 21a.) 

The testis extends throughout the posterior half 
of the post-abdomen and consists of fifty-four to 
seventy-four lobes arranged in two parallel rows 
around the sperm duct, "which runs straight up 
towards the atrial aperture. The ovary lies in the 
anterior half of the post-abdomen, a short distance in 
front of the most anterior testis lobes. Tadpoles 
undergo development within the mantle cavity in a 
type of brood pouch, the shape of which depends on 
the number of tadpoles present, and can hardly be 
used as a distinguishing feature, though Michaelsen 
gives it a certain amount of prominence in this 
species. Tadpoles (Plate 3, Fig. 4) are light yellow 
and were present from the middle of November, 1944, 
until the end of March, 1945. The largest tadpole 
measured 2 9 mm. in length and 0*9 mm. in width 
in the head region. 

Distribution: In New Zealand—f. typica —Tau- 
ranga (Mich.), d’Urville Island (Sluit.), Otago Har¬ 
bour; var. ptycliocles Mich.—Stewart Island (Mich.) 

Elsewhere—f. typica —Chatham Islands (Sluit.). 

Remarks: Although type specimens are not available, the dif¬ 
ferences between the description given above and Michaelsen’s 


Text Fig. 2. 


Text Fig. 2 .—Aplidium (Amaroucium) phortaw. Right side of zooid. X 25. 
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description of A. phortax L typica are sucli minor ones that the author 
Justified in placing the Otago specimens in this species. The 
differences noted in the structure of the pharynx are probably due 
to the fact that more specimens were available in Otago, for in almost 
every case Miehaelsen’s figures come within the range given above, 
the exceptions being the number of stigmata per row (9, Michaelsen; 
1U to 11, Otago specimens) and the number of branchial tentacles. 
However, as Michaelsen admits that the inner organisation of the 
thorax cannot be clearly stated due to the strong contraction of the 
zooids, these factors can be discounted. The only other difference is 
the absence of Sternclienzellen ” in the test. So far, var. ptychodes 
lias not been seen in the Otago Harbour. 


Aplidium (Amaroucium) adamsi n.sp. (Text Fig. 3- Plate 2 
Fig. 4; Plate 3, Fig. 1.) ’ 

This species forms large fleshy masses on the 
under-surfaces of rocks, wharf piles, etc., in all 
three localities. The colonies are usually bright 
pink or orange in colour, but pale yellow' and light 
pink specimens are also found. The largest colonv 
measured was 15 cm. in the longest diameter. The 
height above the substratum ranges from 10 to 14 / 

mm. at the edge of the colony to 25 to 35 mm. at (j \ 

the common cloacal apertures. Unevennesses of the \ 1 

surface are due primarily to mound formation r -Tr\ 
around the common cloacal apertures, w'hich are (l ii tffiBI 

large (up to 5 mm. in the longest diameter), and i(HSy 

are separated by distances of 0 9 to 1*8 cm. Tim 1 

zooids are arranged in irregular branching systems ' 1 V 
(Plate 2, Fig*. 4.) The test is colourless, semi- ^LY( 

transparent, of a soft gelatinous consistency, and s *- V 

undergoes no marked changes upon fixation in / 

formalin. Throughout the entire test numerous n AJ 

small test cells and a few' large round cells are «J ^ (J 

present, and in the surface layers many white Ihyr^Z 
spicule-like structures are also found. These are 
losotte-like in appearance, 0*7 to 0 8/x. in diameter, /|f| / 
and give no reactions wdien treated wdth acids or / iff j 
alkalis. The zooids have a brilliantly coloured jLtfJ/ 

pharynx, a pale yellow abdominal region, and a M#/-^ 

post-abdomen w'hieh is colourless except for the lj[l 
ovary, in which the ripe eggs are deep maroon. j||§| 

Zooicls measure up to 28 mm. in length and 
1 0 mm. in width in the pharyngeal region and are O® 
characterised by a narrow” post-abdomen occupying - 

tw'o-thirds of the body length. Six short triangular Ogf 
lobes guard the branchial aperture. The atrial aper- 
ture is surmounted by one or two long, w'ide lappets 
in which muscle fibres are very poorly developed or Text Fig. 3. 
entirely lacking. The wall of the pharynx is broken by twelve or 
thirteen rows of nine or ten stigmata, four or five times as long as 

Text Fig. 3. Aplidium (Amaroucium) adamsi. Right side of zooid. X 20. 
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they are broad. Thirteen or fourteen bundles each containing one or 
two muscle fibres run down the pharynx wall and continue down into 
the post-abdomen, but show no tendency to concentration on any one 
side of the zooid. Three or four transverse muscle fibres are present 
between the rows of stigmata. Branchial tentacles are sixteen in 
number 4 and belong to three orders of size. The dorsal lamina is com¬ 
posed of twelve or thirteen long languets which curve backwards 
at the level of the third or fourth stigmata from the dorsal edge. The " 
oesophagus is short and leads to a short rounded stomach with twenty- 
two to twenty-four longitudinal folds. The intestine passes backwards 
for a short distance before turning to run up towards the atrial aper¬ 
ture. There are no marked constrictions of the intestinal wall. 

The testis extends throughout the posterior three-quarters of the 
post-abdomen and consists of forty-six to fifty-six lobes arranged in 
two parallel rows around the sperm duet, which runs straight up 
towards the atrial aperture. The ovary lies in the anterior quarter of 
the post-abdomen, a short distance in front of the most anterior testis 
lobes. Tadpoles undergo development within the mantle cavity and the 
shape of the pouch so formed depends entirely on the number of tad¬ 
poles present. Tadpoles (Plate 3, Pig. 1) are bright orange and were 
present from the beginning of November, 1944, until the end of 
March, 1945. The largest tadpole measured 4 3 mm. in length and 
M mm. in width in the head region. 

Distribution: Otago Harbour. 

Remarks: This species is distinguished from A .• (A.) pliortax 
f. typica by:— 

(1) Mound formation around the common cloacal apertures. 

(2) The test is of softer consistency and undergoes no marked 
changes upon fixation in formalin. 

(3) The lower powers of contractility of the zooids. 

(4) The structure of the atrial lappets. 

(5) The size and colour of the tadpoles. 

Added to that, although colour varieties of the two species are found 
in Otago Harbour, the fact that no intermediate forms occur marks 
them clearly as two different species. 

This species is distinguished from A. (A.) phortax var. ptychodes 
by:— 

(1) Mound formation around the common cloacal apertures. 

* (2) The absence of pigment in the test. 

(3) The size of the colonies. 

- Prom a survey of the literature of the genus the author can find no 
species with which it is identical and has decided to. name it Aplidium _ 
(Amarouciunl) adamsi after Mr. W. Adams, who has been associated 
with the Portobello Marine Biological Station for many years. 

Type Specimen: Otago Museum. 

Aplidium (Amaroucium) benhami n.sp. (Text Fig. 4; Plate 2, 
Pigs. 1, 4; Plate 3, Pig. 3; Plate 5, Pig. 1.) 

This species forms small colonies on the under-surfaces of rocks 
and on the fronds and holdfasts of seaweeds in all three localities. 
The colonies are very conspicuous on account of the brilliant orange 
coloration and the stellate arrangement of the zooids (Plate 2, Pigs. 
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1, 4). The test is free from sand grains. The largest colony measured 
4-5 cm. in the longest diameter. The height above the substratum 
varies from 5 to 8 mm., but is almost uniform within the one colony. 
Common cloacal apertures are small (10 to 2 0 mm. in the longest 
diameter) and are separated by distances of 4 0 to 6 0 mm. They form 
the outlet for ten to eighteen zooids which are 
arranged around them in stellate or elongate oval 
patterns. The test is firm, orange, transparent, and 
contains many small test cells and a few large 
round cells, the latter being confined to the surface 
layers. In formalin the colonies fade to a dirty 
white and the arrangement of the zooids is lost. 

Orange pigment is present in all parts of the zooids. 
being concentrated in the eggs, and partly masked 
by an additional white pigment in the pharyngeal 
region. 

Zooids measure up to 8 mm. in length and 0-9 
mm. in width and are characterised by a wide post¬ 
abdomen (up to 0*65 mm. in width) occupying 
approximately one-half of the length of the zooid. 

Six short triangular lobes surround the branchial 
aperture. The atrial aperture is surmounted by 
three long, well-developed lappets, the central one 
of which is slightly longer than the others. The wall 
of the pharynx is broken by ten or eleven rows of 
fourteen to sixteen stigmata, five to seven times as 
long as they are wide. Bundles of not more than 
two longitudinal fibres run down the pharynx wall, 
but are not concentrated on any one side of the 
zooid. Three to five transverse muscle fibres are 
present between the rows of stigmata. Branchial 
tentacles are sixteen in number and belong to three 
orders of size. The dorsal lamina is composed of ten 
or eleven long languets which curve backwards at 
the level of the fourth or fifth stigmata from the 
dorsal edge. The oesophagus is comparatively 
longer than that of A. (A.) phortax and A. (A.) 
aclamsi. It leads to a short rounded stomach with 
twenty-tAvo to tAventy-six longitudinal folds. The 
intestine passes backwards for a short distance be- Text Fig 4 
fore turning to run up tOAvards the atrial aperture. 

There are no marked constrictions of the intestinal Avail. 

The testis extends throughout the posterior tAVO-tliirds of the 
post-abdomen and consists of tAventy-eight to forty-tAvo lobes arranged 
around the sperm duct, which runs straight up tOAvards the atrial 
aperture. The ovary lies in the anterior third of the post-abdomen 
directly in front nf the most anterior testis lobes. Tadpoles (Plate 3, 
Fig. 3) are bright orange and Avere present in the mantle cavities of 
specimens collected betAveen the middle of NoA^ember, 1944, and the 
end of Februaiy, 1945. The largest tadpole measured 3*4 mm. in 
length and 0 63 mm. in Avidth in the head region. 

Text Fig. 4 .—Aplidium (Amaroucium) benhami. Right side of zooid. X 25. 


mm 
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Distribution: Otago Harbour. . 

Remarks: From a careful survey of the literature of this genus 
it is apparent that the species described above is not identical with 
any previously described from the New Zealand geographical region. 

It most closelv resembles A. (A.) multiphcatum (Shuter) recorded 
from the Philiipines and the Malay Archipelago, but is distinguished 
from it by the number of atrial lappets and the size and form o e 
colony. The specific name is given in compliment to Professor &i 
W. B. Benham, k.b.e. 

Type Specimen: Otago Museum. 

Family DIDEMNIDAE Verrill. 

These are compound ascidians with minute zooids, having the 
body divided by a constriction into two parts (thorax and abdomen). 
The branchial sac has only three or four rows of stigmata. Didemmdae 
have a peculiar method of budding by which each new individual 
grows from two buds (one from the thorax and one from the abdo¬ 
men), arising near the constricted middle portion ot the body, so 
that the characteristic double zooids with the two individuals jome 
together by the middle part of the body are temporarily xoun . 

Genus Didemnum Savigny. . 

There are four rows of stigmata in the branchial sac. The 
proximal part of the sperm duct is wound spirally about the testis. 
Calcareous spicules are present in the test. 

Didemnum psammatodes (Sluiter) var. maculatum (Nott). (Text 
Fig. 5; Plate 3, Fig. 5; Plate 4, Fig 11.) 

For Synonymy and Literature see: 1924, Didemnum psammatodes 
var. maculatum, Michaelsen, Vidensk. Medd. naturh. Foren., bd. 77, 

This species forms smooth leathery irregularly-shaped masses on 
the under-surfaces "and sides of rocks in all three localities. T e 
colonies are black, dark purple, Indian red, light brown or grey, an 
are very conspicuous because of the white edging around the branchial 
and common cloacal apertures and the outer edge of the colony itsell. 
The largest colony measured 14 cm. in the longest diameter, lh 
height above the substratum varies from 2 0 to 3-2 mm., and is almost 
uniform in the one colony. Common cloacal apertures are slit-like 
(0-5 to 0 7 mm. in the longest diameter) and are separated by dis¬ 
tances of 3 to 19 mm. The zooids are 0 5 to 10 mm. apart and are not 
arranged in definite systems. Extensive common cloacal canals are 
present and separate the test into two regions, an upper (occupying 
one-tenth of the height above the substratum) which is pigmented 
and contains numerous bladder and a few test cells, and 
(occupying nine-tenths of the height above the substratum) which is 
non-pigmented and contains very few bladder and numerous test cells. 
Spicules are present in all parts of the lower regioij but in the upper 
region they are confined to small areas around the branchial and 
common cloacal apertures, to the edge of the colony, and to a narrow 
band roofing the common cloacal canals. The degree of spiculation 
varies in different colonies, and the spicules vary m size in the one 
colony. Spicules are 0 007 to 0-032 mm. in diameter and are of the 
spherical stellate type shown in Plate 4, Fig. 11. In formalin the 
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colonies fade to a dirty white. The zooids are yellow with deenor 
pigmentatjon m the abdominal region. The common cloacal canals are 
inhabited by commensal ampliipods and other Crustacea. 

Zooids measure up to 3 mm. in length and 0 5 mm. in width in 
ihe pharyngeal region. The rectal-oesopliageal region is long (one and 
a-half times the length of the pharynx), and the posterior region of 
the abdomen is wide (up to 0-9 mm.). The branchial siphon is W 
and is surmounted by six small triangular lobes. There is no atrial 
lappet. The wall of the pharynx is broken by four rows seven to 

nine stigmata. Branchial tentacles 
are very small, but there appear to be 
about thirty belonging to thre.e differ¬ 
ent orders of size. The dorsal lamina 
is composed of four curved languets. 
The oesophagus is long and narrow 
and leads to a short, smooth-walled 
stomach. The intestine takes two 
almost right-angled turns and runs 
up towards the atrial aperture with¬ 
out any marked constrictions. There 
are no external intestinal glands. 
From the central narrow portion of 
the zooid project two lobed ‘' Seiten- 
organe”and along muscular process. 

The testis is large and unlobed. 
Ihe sperm duct takes eight or nine 
spiral turns before passing straight 
up towards the atrial aperture. The 
ovary lies between the testis and the 
stomach. Tadpoles (Plate 3, Fig. 5) 
are yellow and were present in the 
cloacal canals between the beginn iiw 
of January, 1945, and the middle of 

measured 4-4 nun i n i« ti February 1945. The largest tadpole 
measured 4 4 mm. m length and 1-1 mm. m width in the head region. 

_ Distribution: I u New Zealand—Auckland Harbour (Nott) Bav 

and Midi 8 ) MlC1 ‘ ’ ° tag0 Harb0ur - ® lse where—Mozambique (Sluit 

a single” sntcie? P i CU n^ are knowa J 0 . be varied in shape within 
sm e le species of Didemnum and m all other respects the Otasro 

specimens are identical with those described by Nott (1892) as Tenf 

, MiCha ' 1Sm (1924 > srst 

but a ’variety of Diclemmun psammatodes, hence the Otago specimens 
maculatum ? ** mme ° f Didemnum Psammatodes var. 

Fig - 6i piat ° 3 - 

Mielmelsen^SToi. : 1924 ’ Did ™num candidum, 

lumiaelscn, Vidensk. Medd. naturh . Foren., bd. 77, pp. 358, 359. 

1 ext Fig. 5.—Didemnum psammatodes var. maculatum. Left side of zooid. x 40. 



Text Fig. 5. 
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Didemnum candidmn is the most common compound ascidian in 
the vicinity of the Portobello Marine Biological Station and occurs 
under rocks, on wharf piles, and on the branches of Hormosira banksii 
(Iurn.) and Cystophora torulosa (R. Br.) in all three localities, 
flourishing even in muddy situations intolerable to other compound 
species. White, fawn, and light pink forms are found. The largest 
colony measured 18 cm. in the longest diameter. The height of the 
colony depends mainly on the type of substratum, colonies growing on 
hard rock surfaces being-thin (10 to 2*5 mm. in thickness), whereas 
those growing on soft surfaces, e.g., sponges and hydroids, tend to 
become cancellous and reach thicknesses of up to 12 mm. In colonies 
w ith dense spiculation the surface is rough and branchial and common 
eloacal apertures are difficult to distinguish, but in colonies with a 

lower degree of spiculation the surface 
is smooth and the branchial and common 
cloacal apertures are quite apparent, tile 
latter being 0*5 to 10 mm. in diameter 
and separated by distances of 1 0 to 2 0 
cm. In a few colonies the zooids can be 
seen to be arranged around the common 
cloacal apertures in irregular branching 
systems. Numerous large bladder and 
small test cells are found throughout the 
test, as is also any pigment present. 
Spicules are 0*019 to 0*027 mm. in 
diameter and are of the spherical stellate 
type shown in Plate 4, Fig. 10. In a 
single colony spicules may be strikingly 
uniform or may vary considerably in 
size, or in occasional cases may vary 
both in size and shape. Neighbouring 
colonies may differ considerably in the 
type and average size of their spicules. 
Zooids are yellow with deeper pigmenta¬ 
tion in the abdominal region. 

Zooids measure up to 2*0 mm. in length and 0*6 mm. in width 
in the pharyngeal region. The length of the rectal-oesophageal region 
does not exceed that of the pharynx, and the posterior end of the 
abdomen is slightly wider than the pharynx. The branchial siphon is 
much shorter than that of Didemnum psammatodes and is surmounted 
by six triangular lobes, the size of which varies in different colonies. 
There is no atrial lappet. The wall of the pharynx is broken by four 
rows of eight to twelve narrow stigmata. Branchial tentacles are 
sixteen in number and belong to three orders of size. The dorsal 
lamina is composed of four curved languets. The oesophagus is short 
and narrow and leads to a short, round, smooth-walled stomach. The 
intestine takes two almost right-angled turns and runs straight up 
towards the atrial aperture without any marked constrictions. A 
much-branched intestinal gland surrounds the lower portion of the 
ascending loop. From the narrow central region of the zooid project 
two small <4 Seitenorgane ’ 9 and a muscular process, often* of con- 
_ siderable length. 



Text Fig. 6 .—Didemnum oandidum. heft side oi zooid. X 50, 
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The testis is either undivided or separated into two or occasion¬ 
ally three lobes. The sperm duct takes six to eight spiral turns before 
passing straight up towards the atrial aperture. The ovary lies be¬ 
tween the testis and the stomach. Small white tadpoles (Plate 3, 
Pig. 7) were present in the cloacal canals between the beginning of 
November, 1944, and the end of December, 1944. The largest tadpole 
measured 2-7 mm. in length and 0-55 mm. in width in the head region. 

Distribution: In New Zealand—Auckland Harbour (Nott), 
Hauraki Gulf, Colville Channel, Queen Charlotte Sound, Lyttelton, 
Stewart Island (Mich.), Otago Harbour.^ Elsewhere—East Coast of 
America from New Hampshire to Bahia (Herdman and Van Name), 
Magellan Region (Herdman and Mich.), Mozambique (Sluiter), 
South Madagascar and Mauritius (Mich.), Red Sea (Savigny), 
Philippines (Herdman), Great Barrier Reef (Hastings), Indian Ocean 
(Mich.). 

Genus Diplosoma MacDonald. 

In this genus are four rows of stigmata; the testis is divided into 
two separate glands, and the sperm duct is not spirally coiled. No 
atrial languet or atrial tube is developed and the test is without 
spicules. Usually the common cloacal apertures are greatly developed. 

Diplosoma macdonaldi Herdman. (Text Pig. 7; Plate 3, Pig. 6.) 

For Synonymy and Literature see: 1930, Diplosoma macdonaldi , 
Van Name, New York Acad. Sci ., vol. 10, pt. 4, p. 440. 

This species forms thin, irregularly-shaped colonies on the 
branches of Cystophora torulosa (R. Br^) and Hormsosira banksii 
(Turn.) and occasionally on the under-surfaces of rocks just below 
low water mark in all three localities. The colonies are khaki or yellow 
in colour, depending on the amount of black pigment present in the 
mantle wall. The height above the substratum rarely exceeds 3 mm., 
but the test around the common cloacal apertures is drawn out into 
long thin tubes up to 1 0 cm. in length. Common cloacal apertures are 
10 to 1*5 cm. apart and serve as the outlet for very extensive common 
cloacal canals. The zooids are not arranged in definite systems and in 
some parts of the colony may be closely crowded, whilst in other parts 
they may be separated by distances of up to 8 mm. The test is smooth, 
semi-transparent, and without spicules. Numerous large bladder cells 
and small test cells are present throughout the test, and in the surface 
layers patches of small cream cells, which give the test a milky appear¬ 
ance in living colonies, are also found. The zooids are yellow or 
orange with varying amounts of black pigment in the mantle wall. 
When colonies are placed in formalin the tubes bearing the common 
cloacal apertures are withdrawn and the milky appearance of the 
test is lost. 

Zooids measure up to 1*6 mm. in length. The rectal-oesophageal 
region is short and the posterior region of the abdomen is the same 
width as the pharynx. Although the branchial aperture appears in 
surface view to be without lobes, six small triangular ones are obvious 
in sections and whole mounts. There is no atrial lappet. The wall of 
the pharynx is broken by four rows of nine to ten stigmata. Branchial 
tentacles are twelve to sixteen in number and are of at least two 
orders of size. The dorsal lamina is composed of four curved languets, 
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The oesophagus is short and leads to a short, round, smooth-walled 
stomach. The intestine takes a wide curve before turning to run up 
towards the atrial aperture. There are no marked constrictions and 
no external intestinal glands. 

Two large testis lobes are present and a wide sperm duct passes 
from them straight up to the atrial aperture. The, ovary occupies a 
median position in the abdominal dilatation. Small, light orange 
tadpoles (Plate 3, Pig. 6) were present in the common cloacal canals 
between the end of December, 1944, and the end of February, 1945. 

The largest tadpole measured 2-7 mm. in 
length and 0-6 mm. in width in the head 
region. 

Distribution • In New Zealand—Otago 
Harbour, and also collected by the author 
in Auckland Harbour, December, 1944. 
Elsewhere—East Coast of America from 
Bermuda and South Carolina, to Bahia 
(Herdman and Van Name), Florida, West 
Indies (Harymeyer), Malayan Region 
(Gottschaldt and Van Name). 

Remarks: No species of Diplosoma 
have been recorded previously from New 
■ Zealand, the Chatham or the Auckland 
Islands, and only two very doubtful species 
from Australia, D. rayneri MacDonald, 
£ —-fevj1858, and D. spongiforme (Giard) var. ?, 

Michaelsen, 1930. The Otago specimens are 
Text Fig. 7. identical with those described from the 

Philippines (1918) and from the West 
Indies (1921, 1930) by Dr. Van Name as Diplosoma macdorwldi, and 
it is possible that this species like Didemnum ccmdidum is a very 
widely distributed one. 

Family POLYCITORIDAE Hartmeyer. 

Compound ascidians having the body consisting of two parts 
(thorax and abdomen) joined by a constricted part or neck usually 
rather long. The buds form on vascular processes or stolons (often of 
considerable length) arising from the posterior end of the abdomen of 
the parent. Dorsal lamina' represented by separate languets. Repro¬ 
ductive organs in the abdomen (or in a diverticulum of it) on or near 
the loop formed by the intestine. 

Genus Polycitor Renier. 

This genus according to Hartmeyer, 1909, includes both the genus 
Polycitor Renier and the genus Etidistoma Caullery. Van Name, 1930, 
defined it as follows: Colonies massive, mostly cushion-forming, but 
may be stalked. Systematic arrangement of zooids and common 
cloacal apertures mostly lacking. Body openings each with six lobes. 
Brood pouch not present. The genus includes forms with many rows 
of stigmata, and a plicated stomach wall (constituting the sub-genus 
Polycitor) and those with but three or four rows of stigmata and 



Text Fig. 7 .—Diplosoma macdonaldi. Left side of sjooid. X 65, 
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f a globular stomach, always smootli-walled, 

which constitutes the sub-genus Eudistoma. 

Polycitor (Eudistoma) circumvallatum 

^Sluiter). (Text Pig. 8; Plate 3, 

Synonymy: 1900, Distoma circum- 
vallata Sluiter, Zool. Jahrb. Syst., 13, pp. 
8-9, Taf. 1, Pig. 4, Taf. 2, Pig. 6. 1909, 

Polycitor (Eudistoma) circumvallatum 
(Sluit.) Hartmeyer, Bronn’s Klassenu- 
Ordnungen Thier-Beichs, p. 1431. 1924, 
Eudistoma circumvallata (Sluit.) Michael- 
sen, Yidensk. Medd. natvrh. Foren., bd. 77, 
p. 285. 

Clusters of small, white, flat-topped 
colonies of this species occur on the sides 
and xxnder-surfaces of rocks betrwen tide 
marks at the Portobello Point, but so far 
no specimens have been found at Goat 
) Island or Quarantine Island. The colonies 

/ are almost circular in outline with fairly 

\-l- sd abrupt sides tapering gradually towards 

t : the base. The surface of the colony varies 

‘ from 0*5 to 4*8 cm. in width, and the 

height above the substratum rauges from 
J y 1 0 to 2 0 cm., but is almost uniform in the 

I / / one colony. The zooids are not arranged in 

* I /I systems and there are no common cloacal 

j l apertures. The test is colourless, trans- 

II l parent, of a soft, gelatinous consistency, 

/ / l \ and contains numerous small test cells and 

/J \ V a few bladder cells. Yellow pigment occurs 

if A \\, io all parts of the zooids and is concen- 

/f / \\\ trated in the ripe eggs. In formalin the 

/ f jj test changes to olive green and the zooids 

I \ f 1 fade to wliite. 

( \ \ The zooids are extremely contractile 

\ A ^ aiK ^ on ^ r a ^ ew tnl] y expanded ones could 

J be obtained. They measure up to 1-2 cm. 

\^ ln length and 10 mm. in width in the 
V t pharyngeal region. The rectal-oesophageal 

/ region is long and narrow and the width 

J of the posterior region of the abdomen is 

V J equal to that of the pharynx. The atrial 

Text Fig. 8. siphon is longer than the branchial siphon 

and both bear six short lobes at the distal 
end. The wall of the pharynx is broken by three rows of seven to nine 
stigmata, five or six times as long as th^y are wide. Eight or nine 
bundles of five or six longitudinal muscle fibres are present in the 
mantle w all and twenty bundles of two or three transverse muscle 

Text Fig, S .—Polyoitor (Eudistoma) circumvallatum. Left side of zooid. X 33, 
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fibres surround the pharyngeal region. Branchial tentacles are twenty- 
five to thirty-two in number and are arranged in two rows. The dorsal 
lamina is composed of three long narrow languets. The oesophagus is 
extremely long (Text Fig. 8) and passes directly back to the stomach 
—a dome-shaped, * smooth-walled structure situated towards the 
posterior end of the zooid. The intestine is narrow, curves almost 
immediately after leaving the stomach, and then runs straight up to 
open near the jbase of the atrial siphon. There are no external intes¬ 
tinal glands. ' . , 

The reproductive organs lie in the curve of the intestinal loop. 
The testis consists of twelve to eighteen large lobes from which a long 
sperm duct runs up towards the atrial siphon. The ovary occupies a 
median position in the abdominal dilatation. There is no definite 
structure set aside as a brood pouch. Tadpoles (Plate 3, Fig. ) 
lio-ht yellow and were present in the mantle cavity between the middle 
of November, 1944, and the end of January, 1945. The largest tadpole 
measured 2-2 mm. in length and 0-5 mm. in width in the head region. 
Distribution: D’Urville Island (Sluiter), Otago Harbour 
Remarks: Sluiter’s description of the type specimen is by no 
means complete, but as type specimens are not available and the Otago 
specimens very closely resemble the d’Urville Island ones, the author 
feels justified in including them in the same species. 

Genus Distaplia Della Valle. 

The branchial sac has four rows of stigmata, each row ciossed 
at its middle by a slender transverse (dorso-ventral) vessel. Develop¬ 
ment of the embryos (in typical species, at least) takes place m a 
large pouch or external diverticulum of the peribranchial cavity into 
which the oviduct passes. 

Distaplia fasmeriana Michaelsen. (Text Fig. 9; Plate 2, Fig. 1; 

Plate 3, Fig. 9; Plate 5, Fig. 2.) „ _ _ 

Synonymy: 1924, Distaplia fasmeriana Michaelsen, Vidensk . 

Medd. naturh. Boren., bd. 77, p. 297. 

Clusters of purple club-shaped colonies of this species form con¬ 
spicuous masses on rocks near and below low water mark at the 
Portobello Point, but so far no specimens have been found at Goat 
Island or Quarantine Island. The colonies are stalked. The stalk is 
slightly shorter and narrower than the head region and is built up 
mainly of test substance which is light brown in colour. Numerous 
branchial apertures each edged Avith bright purple pigment open on 
the head region of the colony, and render this region very con¬ 
spicuous. Common cloacal canals are confined to the head region ol 
the colony and are usually more numerous towards the distal end. 
They are slit-like, measuring up to 0*3 mm. in the longest diameter. 
The zooids are arranged around them in irregular branching systems, 
the branches of which have a tendency to extend radially towards 
the proximal end of the head region (Plate 2, Fig. 1). Colonies 
ran^e from 1*6 to 5*0 cm. in the combined length of head and stalk, 
and & from 0-5 to 5*0 cm. in the width of head. The test is light brown, 
, semi-transparent, and contains numerous small test cells, round 
bladder cells, and pigment cells. The mantle of the zooids is splashed 
with bright purple pigment, and purple pigment is also present m 
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the pharyngeal region and in the long vascular processes extending 
from the posterior ends of the zooids. The stomach and intestine are 



Text Figure 9. 


yellow and traces of yellow are sometimes seen around the branchial 
apertures. Commensal amphipods are found in the common cloaeal 
apertures. 

Zooids measure up to 2 mm. in length (not including the vascular 
processes, which in some cases reached 10 mm. in length) and 12 mm 
m width in the pharyngeal region. The rectal-oesophageal region is 
very short and the abdominal region is slightly narrower than the 
pharyngeal. Six short triangular lobes surround the branchial aper¬ 
ture. The atrial aperture is smooth-edged and has the anterior lip 
produced into a long lappet. (The other types of atrial aperture 
described by Michaelsen were not seen.) The wall of the pharynx is 
broken by four rows of ten to twelve stigmata, four or five times as 
long as they are wide, and each is crossed by a fine parastigmatic 
vessel. A few widely-separated longitudinal muscle fibres run 
obliquely down the zooid. Four or five transverse muscle fibres are 
present between the rows of stigmata. Branchial tentacles are sixteen 
in number and of three orders of size, regularly arranged. The dorsal 
lamina is composed of four long narrow languets. The oesophagus is . 

Text Fig. 9.~Distaplia fasmeriana. Left side of zooid (A) as in June, (B) as 
in September and October. 
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short and leads to a wide curved stomach, which is wider at the 
anterior end than at the posterior end. The stomach wall is thrown 
into fourteen to eighteen longitudinal folds. The intestine is divided 
into two regions, a short narrow region near the stomach, and a some¬ 
what wider posterior region. (Note: Michaelsen figures four regions 
in the intestine. The appearance of these may have been due to con- 
traction of the zooids.) The reservoir of the intestinal gland is a round 
structure situated between the stomach and the recurved portion of 


the intestinal loop. . . 

Reproductive organs are contained in a sac which projects into 
the anterior portion of the vascular jDrocess of the zooid, and in 1944 
were discernable for a short period of the year only, from May to 
September. The testis is composed of eight to fourteen lobes. The 
sperm duct is wide and runs straight up towards the atrial aperture. 
This duct was found to be distended with sperms in specimens 
collected in June and July. The ovary was discernable in specimens 
collected in June and contained but a single egg. Testis lobes had dis¬ 
appeared by the end of September. A brood pouch to house the one 
developing embryo arises as an outpushing of the mantle at a point 
on the dorsal side of the zooid level with the base of *the »pharynx. 
This swells to a bladder-like structure and remains attached to the 
zooid by a long narrow stalk. Measurements of a brood pouch con¬ 
taining an almost fully-developed embryo are: bladder, 2 mm. long, 
1-5 mm. wide; stalk, 1-4 mm. long, 0-3 mm. wide. Budding takes place 
in the embryo, which remains attached to the brood pouch by a 
peculiar type of umbilical process (Plate 3, Pig. 9) until it is fully 
developed. The tadpole escapes by breaking through the wall of the 
brood pouch and through the surface of the over-lying test. Tadpoles 
(Plate 3, Fig. 9) are large cream structures, and m 1944 were liber- 
ated in November only. The largest measured 6*8 mm. m length and 
1*6 mm. in width in the head region. 

Distribution: Stewart Island (Michaelsen), Otago Harbour. 


Remarks: The specimens described above obviously belong to the 
same species as those specimens described from Stewart Island by 
Michaelsen, 1924, and the author has collected this species at Stewart 
Island. Michaelsen’s specimens were collected m November, when 
brood pouches were well developed but no sex organs were apparent. 

Note: The position of the sex organs is rather peculiar in this 
species. In the majority of species belonging to this genus m which 
gonads are held in a sac outside the intestinal loop, the sac stands free 
from the zooid, as, for example, in D. bursata (Van Name). In 
D. fasmeriana, however, they lie in a sac in the anterior portion of the 
vascular process, giving the zooid the appearance of a member of the 
Synoicidae. The short period for tadpole production is worthy of note, 
as is also the fact that only one egg is produced per zooid. Both these 
facts indicate a high degree of specialisation and justify the systematic 
position of the genus Distaplia at the top of the Knkobranchiata. 


Order DIKTYOBBANCHIA Seeliger. 

This is a rather well-defined, though varied, group of simple and 
compound ascidians having a system of internal longitudinal vesseis 
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(though in a few cases these are rudimentary or lost), but uo large 
olds m the branchial sac. The tentacles are always simple: the gonads 
are on one side only, in the immediate vicinity of the digestive tract. 

Family ASCIDIIDAE (Nomen Conservandum). 

The body is not divided into a thorax and abdomen. The digestive 
and reproductive organs lie beside the branchial sac on the left side 
k° dy ! Th , e branchial aperture most frequently has eight or seven 
lobes, the atrial six. The tentacles are simple and filiform. The dorsal 
amnia .isi a continuous (often toothed) membrane, or is replaced bv 
a series of languets. The branchial sac has internal longitudinal vessels 
(which often bear papillae), but no large folds. The reproductive 
organs are m or spread over the surface of the intestinal loop. 

Genus Ascidia Linnaeus (Nomen Conservandum) 

= Phallusia S avigny. 

These are simple ascidians, often of considerable size, with charae- 
ers given above for the family. Papillae are present on the internal 
longitudinal vessels. Dorsal lamina consists of a continuous (often' 
more or less toothed) membrane. 



Ascidia aspersa (Mull.). (Text Fig. 10; Plate 3, Fig. 10.) 

P or Synonymy and Literature see: 1930, Ascidia asnersa 
Lindsay and Thompson, Journ. Mar. Biol. Ass., 17, pt. 1 p. 32 ^ ’ 

This species is extremely common and is found ’singly or in 
clumps on the rocks between tide marks in all three localities It is 
easily recognised by the elongate quadrilateral form of the body and 
by the almost complete absence of colour (a small trace of nfnk or 

SjT?L , L‘ ft" Ph r 1U, * i “ g ?^^ the only coifu/^iblo 
y). The test is cartilaginous, is covered with fine nanillae in 

in * S p ™ stulose * n °ld er specimens. Attachment is 

n most cases, by the posterior end and a small portion of the left side.’ 

TEXTFl(i - 1°— aspersa. (A) and 1R) natural size, test removed (A) 
Left side of zooid. ( 5 ) Right side of zcSl^ (<T^rtio» of 

tuSe dortl ? 40 ' <D) , Dia ™ *0 show struetme of doWal 
Luooicie, dorsal lamina, and neural gland. 
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Through pressure of the overlying individuals the posterior end of the 
test of specimens growing at the bottom of a clump may develop into 
a stalk-like process. Small specimens are usually without incrusta¬ 
tions, but larger ones form a holdfast for small sponges, liydroids, 
polyzoa, compound ascidians, and seaweeds. The branchial aperture 
has eight lobes, the atrial aperture six. The lobes are short. In eighty 
per cent, of the specimens the distance between the two apertures is 
one third of the body length, and in the other twenty per cent, it 
ranges from one-quarter to^one-half of the body length. Measurements 
based on the study of twenty-five specimens are: length, 1*7 to 
7*5 cm.; breadth, 0*4 to 1*9 cm.; depth (measured below the .atrial 
aperture), 1*3 to 2*0 cm.; distance between the apertures, 0*7 to 
1*9 cm.; branchial siphon, 0*5 to 0*6 cm. long, 0*5 to 0 6 cm. wide; 
atrial siphon, 0*3 to 0*4 cm. long, 0*4 to 0*5 cm. wide; thickness of 
test, 0*2 to 0*3 mm. 

The mantle is thin-walled and the musculature is not well de¬ 
veloped. Muscle fibres are confined to the right side and the periphery 
of the left. In some specimens flecks of pink or orange pigment are 
present in the distal two-thirds of the right side of the mantle as well 
as in the siphonal linings. There are no longitudinal folds in the 
pharynx and the number of longitudinal vessels is between fifty-four 
and seventy-four, being always greater than the number of branchial 
tentacles. (The relationship between the number of longitudinal 
vessels and tentacles was found by Lindsay and Thompson, 1930, to 
be a means of specific differentiation in this genus.) There are no free 
papillae on the longitudinal vessels, but small vascular processes 
(Text Fig. 10C) are present. Branchial tentacles are simple, eighteen 
to thirty-four in number, and irregular in size and arrangement. The 
opening of the dorsal tubercle is basically a transverse oval, broader 
than it is high, with both horns inturned (Text Fig. 10B), but varia¬ 
tions on this plan occurred in twenty-eight per cent, of the specimens. 
The neural gland is short and narrow and lies close to the nerve cord. 
The dorsal lamina is a continuous membrane with numerous trans¬ 
verse ridges on both of its sides and with a smooth edge. Five to seven 
narrow elongate stigmata are indent in each mesh, but in a few 
specimens where the pharynx is abnormal and the longitudinal vessels 
are much reduced in size, the stigmata per mesh are few and short or 
in parts entirely lacking. The oesophagus is short, narrow, sharply- 
ridged on the outer border, and follows a semi-circular course. It 
leads to a short wide stomach bearing a few shallow longitudinal folds. 
The intestine is a wide, smooth-walled tube curving twice along its 
course and having the appearance of a capital N (Text Fig. 10AL 
The edge of the anal aperture is without lobes. Renal cells, colourless 
in young specimens but containing an orange or brown concretion in 
older specimens, follow the course of the gut and extend out over a 
portion of the mantle wall on the left side of the body. 

The ovary and testis are both much-branched structures lying in 
the gut loop. The gonoduets run up parallel to the last loop of the 
intestine and open near the atrial aperture. Fertilisation is external 
and eggs and embryos were present in plankton hauls from the end 
of July 5 , 1944, to the end of April, 1945. The eggs are surrounded by 
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follicle cells which, under natural conditions, are lost even before the 
first cell division, but, under laboratory conditions, persist until the 
embryos are well developed. The tadpoles (Plate 3, Fig. 10) are white 
and the largest measured 3-7 mm. in length and 0-4 mm. in width in 
the head region. 

Distribution: In New Zealand—Otago Harbour. Elsewhere— 
Europe from the Mediterranean to the Shetland Islands, with the 
exception of the East Coast of Britain north of the Thames (Lindsav 
and Thompson). 

Remarks: It is difficult to account for the occurrence of.this 
species in the Otago Harbour. It has not been recorded elsewhere in 
New Zealand, even from Stewart Island, which seems to have a similar 
ascidian fauna, and where fairly extensive collecting has taken place. 
There is, of course, the possibility that it has been brought on the hulls 
of ships, in which case it is surprising that it has not been recorded 
from the other main harbours. It seems more likely, as Professor 
Percival suggests, that when the Marine Biological Station personnel 
were endeavouring to acclimatize various English food fishes and 
crustaceans, ventures which were not at all successful, Ascidia aspersa 
was successfully introduced. 


Family RHODOSOMATIDAE Hartmeyer. 

This is a small but widely distributed and varied f amil y of simple 
ascidians, characterised (in many cases at least) by the course of the 
intestine, which bends yentrally after leaving the stomach instead of 
dorsally as in most ascidians, thus coming to lie more or less on-the 
light side of the body beside the branchial sac. Internal longitudinal 
vessels are commonly present, though sometimes rudimentary or lost; 
there are no large .folds in the branchial sac. 

Genus Corella Alder and Hancock. 

. ^ this genus the stigmata are arranged in small spirals. There 

is no valve or cover for the aperture. 

Corella eumyota Traustedt. (Text Fig. 11; Plate 3 Fi<* 11- 
Plate 5, Fig. 1.) ’ 

For Synonymy and Literature see: 1918, Corella eumyota 
Micliaelsen, Mitt. Mas. Hamburg, 35, p. 50. J ’ 

This species (Plate 5, Fig. 1) is extremely common and is found 
singly or in clumps on rocks between tide marks in all three localities. 
The body is laterally compressed and pear-shaped with a terminal 
branchial aperture and an atrial aperture situated at the end of a 
short siphon which lies almost at right angles to the body and about 
halfway down it. This species is easily recognised by the posterior 
end of the intestine, which runs straight from the posterior end of the 
body towards the atrial aperture and can be seen through the colour- 
less, transparent test. The siplional linings and, in most cases the 
mantle wall bear bright orange pigment. Attachment is, in most cases, 
by the right side, but the posterior end may be involved as well The 
test is cartilaginous, smooth and usually free from incrustations, 
though small sponges, polyzoa, hydroids, etc., are sometimes present. 

1 he branchial aperture has eight lobes, the atrial aperture six. The 
obes are short and not well-differentiated. Measurements based 
on the study of twenty-five specimens are: length, 1-4 to 4-2 cm.; 



Brewin— Ascidians in Vicinity of Portobello . 


109 


breadth, 0*3 to 1*2 cm.; depth (measured below the .atrial aperture), 
0-5 to 2*5 cm.; distance between the apertures, 0*6 to 2-2 cm..; 
branchial siphon, 0*3 to 0*6 cm. long, 0-3 to 0-6 cm. wide; atrial 
siphon, 0-3 to 0*6 cm. long, 0-2 to 0-4 cm. wide; thickness of the 
test, 0-2 to 0-3 mm. (Note: Two exceptionally large specimens are 
recorded at the end of the description of the species.) The mantle is 
thin-walled and the musculature is not well developed. Muscle fibres 
are confined mainly to the left side of the zooid (Text Pig. 11 A, B) 



as also is any pigment present. There are no longitudinal folds in the 
pharynx wall and the number of longitudinal vessels is between 
seventy and ninety-two and is always slightly greater than the number 
of tentacles. There are no free papillae on the longitudinal vessels, 
but small vascular processes are present (Text Pig. 11C). Branchial 
tentacles are simple, fifty-six to seventy-eight in number, and belong 
to one or, less commonly, two orders of size. The opening of the dorsal 
tubercle in fifty per cent, of the specimens is of the type shown in 
Text Fig. 11D, and diverse variations were seen in the other fifty per 
cent. The neural gland is small and elongate and lies along the nerve 
cord. At the junction of the peripharyngeal grooves just behind the 
dorsal tubercle a long spoon-shaped process 10 to 2 0 mm. in length 
passes backwards (Text Fig. 11D). Behind this are situated the 
languets of the dorsal lamina which are twenty-two to thirty in 
number and coincide with every other transverse vessel. The stigmata 
are arranged in small spirals with no definite arrangement of right 
or left-handed ones (Text Pig. 11C). The gut loop is mainly confined 
to the posterior region of the right side of the body (Text Fig. 11B), 
but the terminal portion of the intestine passes around to the left 
side of the body and runs straight up towards the atrial aperture 
(Text Pig. 11A). The oesophagus is narrow and follows a short semi¬ 
circular course. The stomach is short and wide and, except for a small 
semi-circular region near the intestine, the wall is thrown into many 
folds which converge on to a median longitudinal groove. A well- 
developed typhlosole is present along the entire length of the intestinal 
Avail. The edge of the anal aperture is without lobes. 

Text Fig. 11. —Gorella eumyota. (A) and (B) natural size, test removed. (A) 
Right side of zooid. (B) Left side of zooid. (C) Portion of 
bianehial sac. X 11. (D) Diagram to show structure of dorsal 

tubercle, dorsal lamina, and neural gland. 
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The ovary and testis are both much-branched structures and lie 
in the gut loop, being confined mainly to the right side (Text Pig. 
11B). The gonoducts run parallel to the posterior loop of the intestine 
and open near the atrial aperture. Small white tadpoles (Plate 3, 
fig- 11) were found in the mantle cavities of specimens collected 
between the middle of September, 1944, and the end of March, 1945. 
The largest measured 3-6 mm. in length and 0-4 mm. in width in the 
head region. 

Distribution: In New Zealand—Kaipara Harbour, Hauraki Gulf, 
Queen Charlotte Sound, Lyttelton, Stewart Island (Michaelsen)-, 
Tauranga (Hartmeyer), d'Urville Island (Sluiter), Otago Harbour. 
Elsewhere—Chatham Islands (Sluiter), Chile, Valparaiso (Traustedt 
and Michaelsen), East Patagonia (Michaelsen), Brazil (Traustedt), 
South-West Coast of Africa (Sluiter and Michaelsen), Southern 
Indian Ocean (von Draselie), Tasmania (Kesteven), Auckland Islands 
(Her dm an and Bovien), Antai-ctie-Graham Region (Sluiter and 
Arnback-Christie-Linde), Kaiser Wilhelm II Land (Hartmeyer), 
Falkland Islands (Arnback-Christie-Linde). 

Note: Both Sluiter (1906). and Arnback-Christie-Linde (1938) 
record the presence of one giant specimen in their collections from the 
Antarctic. The author has found two giant forms on the Portobello 
Point—one 9-0 cm. long and 4-2 cm. wide, and another 10-3 cm. 
long and 5-8 cm. wide. In most respects these specimens are identical 
with G. eumyota, but tentacles are not only greater in number than 
would be expected (ninety being present in one and one hundred and 
fifty in the other specimen), but also show greater diversity in 
size, three or four orders being present as in C. borealis Traustedt. 
Arnback-Christie-Linde states that his large specimen had fifty 
tentacles, but gives no record of the orders of size. Both he and Sluiter 
concluded that giant forms occur within the species C. eumyota, and 
the occasional appearance of large specimens in a wealth of smaller 
ones certainly seems to indicate that some type of gigantism (? poly¬ 
ploidy) does occur. 

Order PTYCHOBRANCHIA Seeliger. 

The most highly-specialised order of ascidians. It contains both 
compound and simple forms. The body is never divided into a thorax 
and abdomen; the digestive tract and reproductive organs always lie 
beside, or project only slightly behind, the branchial sac, which has 
internal longitudinal folds or plications (rudimentary or lost in a 
few forms). The tentacles are sometimes branched. 

Family BOTRYLLIDAE Verrill. 

A small but widely distributed group of compound ascidians 
evidently belonging to the same stock as the Styelidae, and very 
closely related to some of the compound members of that family, in 
which Michaelsen, 1928, following the suggestion made by Arnb&ck- 
Cliristie-Linde, 1923, has included them as a sub-family. They differ 
fiom the compound Styelidae in having the zooids arranged in well- 
developed systems with common eloacal canals discharging by co mm on 
cloaca! apertures instead of having the atrial apertures of the zooids 
opening separately and directly on the surfaces of the colony. 


Brewin —Ascidians in Vicinity of Portobelto . Ill 

Genus Botryllus Gaertner and Pallas. 
Arnback-Christie-Linde and Miehaelsen in their recent papers 
recognise two genera— Botryllus, forms with- ovai'ies anterior or doisal 
to the testis and no incubatory pouch, and Botrylloides (synonymous 
with Metrocarpa Arnback), forms with a single ovary with one large 
egg on each side of the body situated posterior to the testis and with 
an incubatory pouch present. In both genera the anterior maigin o 
the atrial orifice may be produced into a long languet. 

Botryllus leachi Savigny. (Text Fig. 12; Plate 2, Fig. 3; Plate 4; 

Fio\ 4.) - 

For Synonymy and Literature see: 1922, Botryllus leacm, 

Michaelsen, Vidensk. Medd . natuvh. Foren., bd. 73, p. 4/9. 

This species forms soft, flat, irregularly- 
shaped masses on the sides and under-surfaces 
of rocks between tide marks in all three locali¬ 
ties. Purple is the dominant pigment, but, as 
it varies in depth and as varying amounts of 
yellow or white pigment are present around 
the branchial apertures, a wide colour range 
occurs. The test is grey, semi-transparent, and 
the darker zooids and the terminal bulbs of 
vessels, especially numerous around the edge 
of the colony, show clearly through it. The 
zooids are arranged in extensive elongate or 
circular systems (Plate 2, Fig. 3) around the 
common cloacal apertures, which are incon¬ 
spicuous and 1*5 to 3 0 mm. in diameter. 
Branchial apertures are 1*0 to 1*5 mm. in 
diameter and are without lobes. The largest 
colony measured 30 cm. in the longest 
diameter. The height above the substratum 
ranges from 2 0 to 5*0 mm, but does not 
vary greatly in the one colony. 

Zooids measure up to 4*5 mm. in length and 2*0 mm. in width 
The mantle is thin and bears a few widely separated muscle fibres 
It closely surrounds the zooid except on the dorsal side. The atriaj 
aperture is a large, straight-edged slit, distant from the anterior end 
of the zooid by about one-third of the body length. The pharynx is 
narrow, elongate, occupies almost the entire length of the zooid, and 
bears three longitudinal vessels on each side. The wall of the pharynx 
is broken by fifteen or sixteen rows of nineteen or twenty stigmata, 
arranged between longitudinal vessels as follows: endostyle 5/4/4/6-7 
dorsal lamina. There are no marked differences in size of the trans¬ 
verse vessels. Branchial tentacles are sixteen in number and of three 
orders of size, regularly arranged. The dorsal lamina is a plain, 
straight membrane. The gut loop lies on the left side of the branchia 
sac and is composed of a short, narrow oesophagus, which takes a 
semi-circular course; a wide-lobed stomach with nine folds arrangec 
on a slight spiral and with a short, wide, upwardly-directed .gastric 
caecum; and a wide, smooth-walled intestine covered for a. certain 

Text Fig. 12.—Botryllus leachi. Left side of zooid. X 30. 
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portion of its length by an external intestinal gland. The ed<*e of the 
anal aperture is without lobes. 

Sex organs were not seen in any colonies collected before 
December, 1944. Small lobed testes were present in the zooids of a 
tew colonies collected during that month, but ovaries could not be 
detected m any. In January and February, 1945, testes were present 
m the majority of the colonies examined. Ovaries were not discernible 
until the end of January, and then only in a few colonies. One or 
occasionally two eggs are present and they are situated level with or 
just m front of the much-lobed testis. The gonads on the left side lie 
higher up the pharynx than those on the right side. Small orange 
tadpoles (Plate 4, Fig. 4) were present in the cloacal cavities between 
the beginning of March, 1945, and the end of April, 1945. The largest 
measured 1-4 mm. in length and 0-27 mm. in width in the head 
region. 


T , D i tst Z^[ h ? n: In New Zealand—Hauraki Gulf, Tauranga, Stewart 
Island (Mich.), French Pass (Sluit.), Otago Harbour. Elsewhere— 
Auckland Island (Bovien), North-West Ireland, Northern France, 
kkaggerak and Kattegat (Mich.). 

Remarks: As far as can be ascertained, the specimens described 
above are identical with those considered by Michaelsen to belong to 
the species Botryllus leachi 


Botryllus schlosseri (Pallas). (Text Fig. 13; Plate 2 Fi«\ 2* 
Plate 4, Fig. 5.) 

For Synonymy and Literature see: 1922, Botryllus schlosseri, 
Michaelsen, Vidensk. Medd. naturh. Foren., bd. 73, p. 481. 

This species is rare 
and has been found on the 
under-surfaces of rocks be¬ 
tween tide marks at Goat 
Island and on the branches 
of Cystophora torulosa (K. 
Br.) at the Portobello 
Point. To date no speci¬ 
mens have been found at 
Quarantine Island. The 
colonies form firm, flat, 
irregularly-shaped masses. 
The test is in all cases light 
yellow and transparent. 
The zooids are purple, 
green, or brilliant orange 
in colour and are arranged 
in small circular or ellip- 
Text Fig. 13. tical systems (Plate 2, Fig. 

i *. , . . _ 2) around the common 

cloacal apertures, which are almost circular, 1*0 to 2 0 mm. in 

diameter, and each of which serves as an exit for ten to twenty zooids 
lhe systems may lie close together or be separated by distances of up 
to 0 cm. Traces of scarlet and white pigment are sometimes present 
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on the anterior ends of the zooids and on the edge of the common 
cloacal apertures. Branchial apertures are 0 8 to 1 0 mm. in diameter 
and without lobes. The largest colony measured 10 cm. in the longest 
diameter. The height of the colony above the substratum ranges from 
10 to 4*0 mm., and does not vary greatly in the one colony. 

Zooids measure up to 2*5 mm. in length and 2*0 mm. in width. 
The mantle is thin and bears a few widely separated muscle fibres. 
The mantle surrounds the zooid closely except on the dorsal side, and 
on this side it is produced above the atrial aperture into a long lappet¬ 
like process. The pharynx is wider than that of B. leachi and occupies 
almost the entire length of the zooid. There are three longitudinal 
vessels in the pharynx wall, which is broken by nine or.ten rows of 
sixteen, nineteen or twenty stigmata arranged between the longi¬ 
tudinal vessels as follows: endostyle 5/3/S/5 dorsal lamina, or endo- 
stjde 5/4/4/6-7 dorsal lamina. There are no marked differences in 
size of the transverse vessels. Branchial tentacles are eight or sixteen 
in number and belong to two or three orders of size, regularly 
arranged. The dorsal lamina is a plain straight membrane. The gut 
loop lies on the left side of the branchial sac, and is composed of a 
short semi-circular oesophagus; a wide oval stomach with nine or ten 
folds arranged on a slight spiral and with a long tubular, much 
curved, gastric caecum; and a smooth-walled intestine, covered for a 
certain portion of its length by an external intestinal gland. The edge 
of the anal aperture is not lobed. 

Sex organs were discernible only in the spring and summer 
months. A much-lobed testis and an ovary consisting of from one to 
three eggs are present on each side and are symmetrically arranged. 
The eggs form a slight arc anterior to the testis. The tadpoles (Plate 4, 
Pig. 5) are small, a light orange in colour, and were found in the 
cloacal cavities of specimens collected in March and April, 1945. The 
largest measured 0 8 mm. in length and 0*2 mm. in width in the head 
region. 

Distribution: In New Zealand—North Island (exact locality not 
known) (Michael sen), Otago Harbour. Elsewhere—East Coast of 
America and the whole of Europe (Michaelsen). 

Remarks:- As far as can be ascertained, the specimens described 
above are identical with those described by other systematists as 
B. schlosseri. 

Family STYELIDAE Sluiter. 

This is a large family found in all parts of the world and includes 
both simple and compound forms. Its members have both apertures 
square or four-lobed, simple filiform tentacles, a continuous dorsal 
lamina, and four (or less) curved longitudinal folds on each side of 
the branchial sac, which always has straight longitudinal stigmata. 
The compound forms do not have the zooids arranged in systems with 
common cloacal apertures. 

Genus Asterocarpa n.gen. 

Reproductive organs present on both sides of the body, arranged 
in clusters of few to many small hermaphrodite gonads fused partly 
or almost entirely by their adjoining ends. Gonoducts open at the 
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free ends of the gonads irrespective of whether they are directed 
towards the atrial aperture or not. Testes lie between the ovary and 
the body wall. Ducts of the testes pass from both sides of the gonad 
to form the vas deferens. The atrial velum may be broad or narrow. 
Atrial tentacles in a single row at the base of the velum. Spinules 
imperfectly developed or absent. 

Note: Since Huntsman's major work on this family (1913) the 
classification of the Styelidae has been based mainly on the structure 
of the gonad, the shape of the gonad, and the position of the gono- 
ducts. Huntsman differentiated two genera with gonad structure as 
given for Asterocarpa—Cnemidocarpa with “ gonads few to many, . 
elongate placed in a single row on each side of the body, ducts opening 
near the atrial siphon", and Pandocia with “gonads numerous, short 
and scattered (not in a single row), ducts opening towards the atrial 
aperture". The new genus Asterocarpa is clearly separated from the 
above by the cluster arrangement of the gonads (Text Fig. 14) and 
by the fact that the gonoducts do not necessarily open towards or near 
the atrial aperture, but lying as they do at the periphery of the 
clusters may be very close to the branchial aperture and open to¬ 
wards it. 

It may be necessary to include the whole “ Cnemidocarpa humilis 
group" (Hartmeyer, 1927) in the genus Asterocarpa. This group is 
discussed latex’ under the species Asterocarpa cerea , the type species 
of the genus. 

Asterocarpa cerea (Sluiter). (Text Fig. 14; Plate 4, Fig. 1.) 

For Synonymy and Literature see: 1922, Cnemidocarpa cerea , 
Michaelsen, Yidensk. Medd. naturh . Foren., bd. 73, p. 417. 

The body is almost spherical in shape and specimens ai*e found 
singly or in clumps on the sides and under-surfaces of rocks between 
tide marks in all three localities. This species is easily distinguished 
in the water by the maroon siphons with eight white internal longi¬ 
tudinal bands. The test in retracted forms is dirty brown, but in 
expanded forms is light brown with a tinge of pink. The test is 
smooth except on the outer edge of the siphons, where it bears numer¬ 
ous small warty processes. Attachment is either ventral or involves 
all or part of one side as well. In many of the larger specimens the 
body is almost entirely covered by small sponges, hydroids, polyzoa, 
red and green seaweeds, etc. Measurements based on the study of 
thirty-five specimens are: length, 1-3 to 3-5 cm.; breadth, 1:5 to 4*5 
cm.; depth, 1*0 to 2-7 cm.; distance between the apertures, 0*8 to 1*5 
cm.; branchial siphon, 0*5 to 0 7 cm. long, 0*4 to 0*6 cm. wide; atrial 
siphon, 0*6 to 0*8 cm. long, 0*3 to 0*4 cm. wide; thickness of test, 
0*3 to 0*8 mm. 

The mantle wall is thin and light yellow in colour. The muscu¬ 
lature is well-developed around the siphonal regions and fine fibres 
radiate from them over the mantle wall but do not reach the mid- 
ventral surface. On each side of the pharynx wall thei'e ai*e four longi¬ 
tudinal folds, of which the first and fourth are slightly nari*ower than 
the others. Longitudinal vessels number forty-four to fifty-five on the 
right side, forty-three to fifty-seven on the left side, and the general 
arrangement is as shown:— 
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Length of Arrangement of vessels 

specimen. on the right. Total. 

1- 8 cm. E.l(8)2(9)3(9)3(8)—D.L. 43 

2*0 cm. E.2(10)2(10)3 (10)3(9)—D.L. 49 

2- 9 cm. E.2(9)3(10)3(11)3(12)—D.L. 53 

3- 5 cm. E.2(8)3(9)3(12)3(12)—D.L. . 52 


Transverse vessels are irregularly arranged, there being seven to ten 
small vessels including one of intermediate size between two larger 



ones. Ten to fourteen narrow elongate stigmata are present in the 
meshes between the folds. Branchial tentacles are simple, filiform, 
twenty-seven to sixty in number, and usually of three orders of size, 
irregularly arranged. Two or four orders of size occur in occasional 
specimens. In seventy-five per cent, of the specimens the opening of 
the dorsal tubercle is an elongate oval with out-turned horns. The 
neural gland is a small cushion situated to the right of the nerve cord. 
The dorsal lamina is a smooth, untoothed membrane slightly narrower 
than the first pharyngeal fold. The gut loop occupies one-half of the 
width of the left side of the body and two-thirds of the length. The 
oesophagus is short and narrow. The stomach is elongate, slightly wider 
than the intestine, and the internal longitudinal folds show through 
by transparency. There is no pyloric caecum and the edge of the anal 
aperture is straight and unlobed. The atrial velum is narrow and 
bears one row of small atrial tentacles. These are swollen at the base 
(see Michaelsen, 1922, p. 421), and are of two types, simple filiform 
and knobbed sensory, but there is no definite arrangement of the 
types. The endocarps are large structures confined to the left side of 
the body. The maximum number is eighteen, the. minimum twelve. 
They are arranged around and inside the gut loop, and in seventy-five 
per cent, of the specimens the arrangement inside the gut loop was 
one endocarp between the oesophagus and the rectum and four endo¬ 
carps in a row in the wider portion of the gut loop as shown in Text 
Fig. 14. __ ^ 

Text Fig. 14. —Asterocarpa cerea. Dissection showing body opened from the 
ventral surface, pharynx removed. X 2, 
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Gonads occur in clusters of which two to nine are present on the 
right side of the body, one or two on the left side, and the number on 
the right side always exceeds that on the left. Intermingling of the 
gonads of neighbouring clusters gives a superficial appearance of 
large, much-lobed gonads, and when such intermingling occurs in the 
mid-ventral line the gonads appear to form a continuous mass. The 
number of gonads per cluster is varied and ranges from one (present 
in one case only) to ten. The gonoducts are small and open at the peri¬ 
phery of the clusters. [As the gonoducts are not easily distinguished 
without the aid of a binocular, it can be understood why the earlier 
workers described this species as having gonads in the form of 
branched masses and recorded the presence of the larger gonoducts 
only. It is interesting to note that Hartmeyer (1927) speaks of the 
gonad mass of this species as composed of fused gonad tubes, and 
Michaelsen (1922) speaks of some gonoducts arising from the middle 
of the gonad mass, but does not depict them, though he does show the 
cluster arrangement of the gonads in the figure given (p. 420)]. The 
testis lies between the ovary and the body wall, and ducts from the 
testis pass from both sides of the gonad to form the vas deferens. 
Small pale pink tadpoles (Plate 4, Fig. 1) were found in the mantle 
cavity between the middle of September, 1944, and the end of April, 
1945. The largest measured 1-25 mm. in length and 0 13 mm. in width 
in the head region. 

Distribution: In New Zealand—d’Urville Island (Sluiter), Queen 
Charlotte Sound, Stewart Island (Michaelsen), Otago Harbour. 
Sluiter has also recorded this species from the Malayan Archipelago, 
but Michaelsen is very dubious about the veracity of this statement. 

Remarks: From a careful survey of the descriptions of the type 
specimen of Cnemiclocarpa cerea given by Sluiter (1900) and later by 
Hartmeyer (1927), and of the forms Michaelsen gives as synonymous, 
it is apparent that the Otago specimens belong to this species, and 
from a thorough study of the gonads it is obvious that this species 
cannot belong to the genus Cnemiclocarpa , and must be placed in a 
new genus, which the author proposes to call Asterocarpa . 

Note on the (( Cnemiclocarpa hnmilis group” Hartmeyer: Hart¬ 
meyer (1927) re-examined type specimens of C . humilis (Heller), 
C. cerea (Sluiter), C. gregaria (Kesteven), C. assymetra (Hart¬ 
meyer), and C. robinsoni Hartmeyer and placed them in a group 
that he named the C. hnmilis group on account of the characteristic 
form and relative position of the gonads. He also suggested the possi¬ 
bility of raising this group to a separate genus, but felt that at the 
time he did not have sufficient justification for such a step. From the 
author’s observations it is apparent that C. cerea (Sluit.) 'must be 
placed in a new genus on account of the arrangement of the gonads 
and the position of the gonoducts, and from a study of C . gregaria, 
type specimen U562, kindly loaned by the Australian Museum [a 
species which is identical with C. cerea in all respects except a larger 
count of branchial tentacles (84, including some very small ones)], 
it is apparent that that species also is a true Asterocarpa and it is 
highly probable that the whole “C. humilis group” will be found to 
belong to the genus Asterocarpa , 
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The specific descriptions of the majority of the “C. humilis 
group” have been based on the study of a few forms and the full range 
of variability is not known. Hartmeyer’s summary of the group 
(1927, p. 175) reads as follows: “C. robinsoni ist ausgezeichnet durch 
mehr als eine, namlich 2 Oder 3 Gonaden auf der rechten Seite und 
besitzt gleichzeitig die geringste Zahl von Endocarpen; C. assymetra 
ist ausgezeichnet durch die nicht nur relativ (mit Bezug auf die 
Korpergrosse) sondern auch absolut geringste Zahl innerer Langs- 
gefasse und zusammen mit C. gregaria hochste Zahl von Endocarpen. 
Eine seharfe Abgrenzung der drei australisch-neuseelandischen Arten 
ist zur Zeit nicht moglich, und vermutlich diirfte ihre artliche 
Vereinigung sich spater als notwendig herrausstellen. Als Unterschied 
zwichen C. gregaria und C . cerea wiisste ich nur die etwas geringere 
Zahl der Endocarpe bei letzterer anzufiihren. . . . Die Diagnose von 
C. humilis ist luckenhaft . 17 In view of the above description of 
Asterocarpa cerea based on the study of thirty-five specimens, the 
grounds for the separation of <7. robinsoni are no longer tenable, i.e., 
the presence of two or three fused gonad masses on the right side and 
the low count of endocarps. C. assymetra has a larger count of endo- 
carps than any specimen of A. cerea examined and, although the count 
of longitudinal vessels of most specimens of C. assymetra fall within 
the range given above for A. cerea , in one specimen the extremely low 
total count of sixty-four was recorded. The differences between the 
type specimen U562 of G. gregaria and A. cerea are also very slight. 
It is apparent that the examination of a fair amount of material of 
A. cerea (one species of the C. humilis group) definitely strengthens 
Hartmeyer’s suggestion that examination of further material may 
lead to the conclusion that all members of the group belopg to a single 
circum-south-polar species. 

Genus Cnemidocarpa Huntsman. 

Gonads few to many, elongate, placed in a single row on each 
side of the body, ducts opening near the atrial siphon. Testes lie 
between the ovary and the body wall. Ducts of testes pass from both 
sides of the gonad to form the vas deferens. The atrial velum may be 
broad or narrow. Atrial tentacles in a single row at the base of the 
velum. Spinules imperfectly developed or absent. 

Cnemidocarpa bicornuta (Sluiter). (Text Fig. 15,* Plate 4, Fig. 8.) 

For Synonymy and Literature see .* 1922, Cnemidocarpa bicornu - 
ata, Michaelsen, Vidensk. Medd . naturh . Foren., bd. 73, p. 440. 

Specimens are found singly in cracks in rocks or wedged in 
between oysters between tide marks in all three localities, but are 
rather rare except at Goat Island. The body is orange in colour, 
elongate parallel to a line joining the two siphons, and laterally 
compressed. The siphonal openings are situated at the summit of 
cone-like elevations of the body (Plate 4, Fig. 8), and of these the one 
carrying the branchial aperture is the longer. The siphonal linings 
bear four bands of magenta pigment, and small magenta crosses are 
seen at the summits of the cones in retracted specimens. The test is 
leathery, longitudinally ridged, and almost free from incrustations. 
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Attachment is ventral or involves part of the sides as well. Measure¬ 
ments based on the study of twenty-five specimens are: length, 2*8 
to 4*5 cm.; breadth, 10 to 2*7 cm.; depth at the branchial siphon, 2*2 
to 4*3 cm.; depth at the atrial siphon, 1*2 to 3*0 cm.; branchial 
siphon, 0*7 to 11 cm. long, 0*2 to 0*4 cm. wide; atrial siphon, 0*6 to 
0*7 cm. long, 0*2 to 0*3 cm. wide; distance between the apertures, 
1*8 to 3 4 cm.; thickness of test, 1*0 to 1*5 mm. except at the base, 

where it may reach a thick¬ 



ness of 3*0 mm. 

The mantle wall is 
cream and the musculature 
is strongly developed. On 
each side of the pharynx 
there are four longitudinal 
folds, of which the first is 
usually the smallest and 
the fourth is usually the 
largest. Longitudinal ves¬ 
sels number seventy-three 
to one hundred and six on 
the right side and seventy- 
five to ninety-six on the 
left side, and the general 


Text Fig. 15. • arrangement is as shown: 


Length of Arrangement of vessels 

specimen. on the right. Total. 

2*9 cm. E.6(11)5(15)5(14)4(14)—D.L. 74 

3*0 cm. E.5(10)4(14)4(19)4(13)—D.L. 73 

3. 3 cm. E.5(14) 6(17) 6(21)5 (21)—D.L. 95 

4 4 cm. E.6(9)3(22)4(23)5(22)1—D.L. 95 

Transverse vessels are irregularly arranged, and there are four to 
six small ones between two large ones. Seven to ten narrow elongate 
stigmata are present in the meshes between the folds. Fine para- 
stigmatic vessels are invariably present. Branchial tentacles are 
simple filiform, fifty-four to one hundred and eight in number and of 
three, four or five orders of size irregularly arranged. The shape of 
the opening of the dorsal tubercle differs greatly in the different- 
specimens, but the basic plan seems to be a simple horseshoe with 
inrolled horns. The neural gland is a narrow elongate structure lying 
along the nerve cord. The dorsal lamina is a plain wide membrane 
two-thirds of the width of the first pharyngeal fold. The gut loop is 
narrow and occupies the posterior half of the left side of the body. 
The oesophagus is short, narrow, semi-circular, and leads to a long, 
thin-walled stomach, the internal longitudinal folds of which show 
through by transparency. There is no pyloric caecum and the edge of 
the anal aperture is of three shapes—straight-edged and smooth, 
lobed, or hooded. The atrial velum is narrow and bears one row of fine 
atrial tentacles, which are not swollen at the base. Different types of 
atrial tentacle occur in different specimens. Some have only the fili- 

Text Fig. 15. —Cnemidocarpa bicoriiuata. Dissection showing body opened from 
the ventral surface, pharynx removed, x 1, 
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form type, others both filiform and knobbed, and still others filiform, 
knobbed and forked, and in those specimens with two or more types 
there is no definite arrangement of the tentacles. (Note: Atrial 
tentacles in this species show much more variation than is recorded 
by Michaelsen.) Small endocarps are scattered over the mantle wall 
on both sides of the body, there being seven to twenty-two on the 
right side, and seven to twenty-three on the left, of which two to 
five lie in the gut loop. 

Two long gonads are usually present on each side, but two 
abnormal cases were noted, one with an extra gonad on the right side, 
and the other-with a gonad missing on the left. The gonads are situ¬ 
ated well up the mantle wall. The gonoducts are large and open near 
the atrial aperture. The testes lie between the ovary and the body Avail, 
and the testis ducts pass from both sides of the gonad to form the 
vas deferens. From the condition of the gonads it is apparent'that 
genital products ripen in the summer months, but tadpoles were not 
seen. 

Distribution: In NeAV Zealand—French Pass (Sluit.), Firth of 
Thames (Quo3 r and Gaimard), ? Queen Charlotte Sound, Stewart 
Island (Mich.), Otago Harbour. ElseAvhere—? Chatham Island 
(Sluit.). 

Remarks: Michaelsen includes in the species C. bicornuata those 
forms belonging to Sluiter’s C. a'rgillacea, Avhich have \ r iolet pigmenta¬ 
tion or are without any. There may be'a Ayide colour range in this 
species, but the Otago specimens are all orange in colour, and in 
colouration as Avell as internal structure agree Avith Sluiter’s descrip¬ 
tion of the type (1900, pp. 22-23). 

Family PYURIDAE Hartmeyer. 

These are simple ascidians having the branchial sac with longi¬ 
tudinal folds (usually five to eight or n^ore on each side) and gener¬ 
ally with branching tentacles and straight stigmata. Dorsal lamina 
A r ariable, usually replaced by a toav of languets. A ‘ Giver’ ’ consisting 
of masses of tubules opening into the stomach is present, but there 
is no kidney. 

Genus Pyura Molina. 

This is the largest genus of the family, having elongate, longi¬ 
tudinally placed gonads, usually one (less often two) on each side of 
the body. Dorsal lamina replaced by a roAv of languets. The stomach 
is elongate. The external body surface is rough, but usually not spiny. 

Pyura subuculata (Sluiter). (Text Fig. 16; Plate 1, Figs. 2, 12a.) 

For Synonymy and Literature see: 1922, Pyura subuculata , 
Michaelsen, Vidensk. Medd . naturh. Foren., bd. 73, p. 406. 

This species is common in all three localities, occurring singly or 
in clumps under rocks just beloAv high Avater level, and forming large 
masses on the roofs of caves filled at high tide. The body is small and 
slightly longer than it is deep. The test is dull purple in colour, finely 
Avrinkled, and usually free from incrustations. The expanded siphons 
are narroAv elongate structures which either diverge as soon as they 
leave the body proper or run parallel to one another. The siphonal 
lining is a clear purple. Attachment is ventral or involves portions of 

l 



120 


Transactions. 


the sides as well. Due to pressure from above, the ventral portions 
of the test of the lower specimens of clumps may become extended 
and a stolon-like arrangement results. Measurements based on the 
study of twenty-five specimens are: length, 1-3 to 2-6 cm.; breadth, 
0*8 to 1*5 cm.; depth, 0*8 to 2*0 cm.; distance apart of the apertures, 
0*5 to 0*8 cm.; branchial siphon, 0*4 to 0*9 cm. long, 0*2 to 0*3 cm. 
wide; atrial siphon, 0*3 to 0*8 cm, long, 0*2 to 0*3 cm. wide; thickness 
of test, 0*5 to 1*1 mm., except at the base, where it may reach a 
thickness of 3*0 mm. 



Text Fig. 16. 


The mantle wall is bright purple dorsally, orange ventrally, and 
the musculature is strongly developed. Siphonal spinules (Plate 4, 
Pig. 12a) measure 0*033 to 0*055 mm. in length and 0*009 to 0*015 mm. 
in width. On either side of the pharynx there are seven longitudinal 
folds, the seventh, fifth and fourth being the largest, and the third, 
second and first decreasing in size in that order. Longitudinal vessels 
number seventy-three to one hundred and two on the right side and 
seventy-five to ninety-six on the left side, and the general arrange¬ 
ment is as shown:— 

Length of Arrangement of vessels 

specimen. on the right. Total 

1*6 cm. E.(3)2(6)3(6)3(12)3(9)3(7)2(11)3—D.L. .73 * 

1*7 cm. E.2(4)3 (7)3(8)3(13)3(11)3(7)3(13)2—D.L. 85 

2*0 cm. E.(5)3(9)4(13)3(15)4(14)4(10)3 (12)3—D.L. 102 
There is no regular arrangement of the transverse vessels. In the 
meshes between the longitudinal folds three to six stigmata are 
present, each being crossed by a fine parastigmatic vessel. The 
branchial tentacles are branched, twenty-two to thirty-two in number, 
and are of three orders of size. Very short primary branches are 
present and occasionally even shorter secondary ones are found. In 
sixty per cent, of the specimens the opening of the dorsal tubercle is 
horseshoe-shaped with inrolled horns and with the opening of the 
horseshoe pointing to the right. Numerous variations occur in the 

Text Fig. 16 .—Pynra svbuculata. Dissection showing body opened from the 
^ ventral surface, pharynx removed. X 2. 
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remaining forty per cent. The neural gland is a narrow elongate 
structure lying close to the nerve cord. The dorsal lamina is composed 
of thirty-three to thirty-eight short curved languets, and there is no 
correlation between the number of languets and the size of tj'p body. 
The gut loop is extremely wide and occupies the posterior halt ot tne 
left side of the body. (In three specimens it was slightly longer but 
never as much as two-thirds of body length.) Apart from a slight 
constriction near the anal aperture, very little difference m width is 
shown in the various parts of the gut. The anal aperture is not hooded 
or lobed. The “liver” is composed of five finely-divided lobes which 
open on the dorsal side of the stomach, the lobe nearest the intestine 
being the largest and being divided into two mam branches, the 

atrial velum is straight and very narrow. 

There is one long gonad on each side except in one specimen 
where that of the left side was missing. The gonoducts open near the 
atrial aperture. The gonad on the right side is divided into seven to 
eighteen lobes, that on the left into seven to fourteen. The lobes are 
hermaphrodite, pale pink in eolour distally, scarlet proximally, an 
are arranged in a double row. Small pink tadpoles (Plate , ig. 
were found in the mantle cavity between the middle of September, 
1944, and the middle of October, 1944. The largest measured 1-75 mm. 
in length and 0-22 mm. in width in the head region. 

Distribution: In New Zealand—French Pass, Sumner (Sluiter), 
Lyttelton, Cape Brett, Stewart Island (Michaelsen), Otago Harbour. 

Remarks: The Otago specimens are almost identical with the 
Lvttelton specimens in the Suter collection deposited in the Hamburg 
Museum and described by Michaelsen (1908) under the name P. 
subuculata (Sluiter) var. suteri. In 1922 Michaelsen decided that 
P. subuculata was a very variable species and that there was no object 
in separating the extreme ranges of variability as varieties. Hence 

var. suteri has been abandoned. _ , 

Michaelsen’s description of Lyttelton specimens was based on the 
study of preserved material, but the size of his specimens falls within 
the lower range of size given for those from Otago. In internal struc¬ 
ture two major points of similarity between the Otago and Lyttelton 
specimens are worthy of note. Both have small first and sixth folds, 
whereas the type was described by Sluiter as having seven wide folds, 
and both have a verv small number of lobes per gonad. (Lyttelton 
• specimens, “ca. 11 ” Michaelsen, 1908; Otago specimens, seven to 
eighteen; P. subuculata, “ca, 24”, Michaelsen, 1922). It is of interest 
to note that Michaelsen doubted whether the Lyttelton specimens were 
fully grown, being about half the size of the type specimen, and sug¬ 
gested'that, if this were the case, apparent differences between them 
could be explained as age differences. Specimens from Otago are all 
smaller than the type specimen and, as tadpoles are found m the 
mantle cavity of some of the lower size range, it would appear that 
at. least some of them are fully grown. The author strongly suspects 
that, when a further survey has been made of the genus Pyura in New 
Zealand, var. suteri will be raised to specific rank. 

Pyura cancellata n.sp. (Text Fig. 17; Plate 4, Figs. 6, 7,12b.) 

Four specimens were found under rocks near low water mark 
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two at the Portobello Point and two at Goat Island (Fifteen 
specimens collected from Devonport and St. Heliers Bay," Auckland 
Harbour, are included in this report to give sufficient material on 
which to base the establishment of a new species.) The body is usually 
laterally compressed and somewhat rectangular in shape and the most 
characteristic feature is the short rampart-like extension of test sur¬ 
rounding each aperture (Plate 4, Fig. 6). The outer surface of the 
body is yellow-brown and leathery in appearance, and the expanded 
siphons are long narrow tubes with bright scarlet linings which are 



Text Fig. 17. 


broken by four bands of white tinged with metallic green. Attach¬ 
ment varies, according to the shape of the substratum, but is usually 
ventral or involves about two-thirds of one of the sides as well. The 
test often forms a holdfast for many incrusting organisms, but the 
legion around the siphons is always clear. The test is cancellous in 
structure and can be separated into two layers, an outer leathery 
pigmented layer, and an inner more elastic non-pigmented layer con¬ 
nected to it by small rough papillae (Plate 4, Fig. 7). Measurements 
based on the study of nineteen specimens are: length, 2-4 to 3-7 cm.; 
breadth, 11 to 2-3 cm.; depth, 1-8 to 3-6 cm.; distance apart of the 
siphons, 1-7 to 2-5 cm.; branchial siphon, 0 7 to 10 cm. long, 0-4 to 
0 5 cm. wide; atrial siphon, 0*5 to 0*7 cm. long, 0*3 to 0*4 cm. wide; 
thickness of test, 1*8 to 4*6 mm., of which the cancellous portion 
occupies up to 1*8 mm. 

The mantle is scarlet in colour dorsally, orange ventrally, and 
the musculature is very strongly developed. Siphonal spinules (Plate 
4, big. 12b) measure 0*020 to 0*026 mm. in length and 0-012 to 0*015 
mm. m width. The number of longitudinal folds on each side of the 
pharynx is usually seven, but six or eight are present in a few speci¬ 
mens. There is no correlation between body size and number of 
longitudinal folds. Longitudinal vessels number ninety-eight to one - 

icxT Fig. 17 Pywa canccllata? Dissection showing body opened from the 
ventral surface, pharynx 'removed. X 1.5. 
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hundred and fifty-three on the right side, ninety-seven to one hun¬ 
dred and forty-six on the left side, and the arrangement is as shown: 


Length of Arrangement of vessels 

specimen. on the right. Total. 

2-4 cm. B. (3) 2 (13) 2 (14) 2 (15) 2 (16) 2 (12) 2 (12)1—D.L. 98 

2-5 cm. E.l(5)3(12)3(16)2(17)2(17)2(15)2(12)1—D.L. 110 

3*6 cm. E.3(5)4(12)3(17)3(20)3(22)2(17)2(15)1—D.L. 129 


2*8 cm. E.(13)3(13)3(12)3(16)3(17)3(17)4(16)3(13)—D.L. 139 
Transverse vessels are irregularly arranged, but there are usually six 
or seven small ones between two large ones. In the meshes between the 
longitudinal folds five to seven narrow elongate stigmata are present, 
each being crossed by a fine parastigmatie vessel. The branchial 
tentacles are branched, sixteen to twenty-six in number, and of 
two orders of size. Long primary and short secondary branches are 
present. The shape of the opening of the dorsal tubercle is extremely 
varied and is the same in two specimens only. The neural gland is a 
narrow structure running parallel to the anterior half of the nerve 
cord. The dorsal lamina is composed of thirty-six to fifty-three short 
curved languets, and there is no correlation between the number of 
languets and the length of the body. The gut loop occupies almost the 
entire length and width of the left side of the body and is composed 
of a short narrow oesophagus, and a long stomach and intestine be¬ 
tween which there is little difference in width. The anal aperture is 
faintly lobed. The “liver” is composed of either five lobes or five pairs 
of lobes and in either case the largest lobe or pair of lobes is nearest 
the intestine. The atrial velum is a narrow straight-edged membrane. 

On each side of the body there is one long gonad divided into 
numerous orange hermaphrodite lobes. Twenty-six to fifty-one lobes 
are found in the right gonad and twenty-one to forty-five in the left 
gonad, and they are arranged in irregular double rows. The gonoducts 
open near the atrial aperture. Reproductive products had been ex¬ 
pelled in the specimens collected in Auckland in January, 1945, but 
spawning probably occurs later in Otago. Tadpoles of this species 
were not seen. 

Distribution: New Zealand—Otago Harbour, Auckland Harbour. 

Remarks: As far as can be ascertained, this species is not identical 
with any previously recorded. Elevation of 'the test around the 
siphons also occurs in P. praeputialis Heller, but whereas in that 
species one rampart-like structure surrounds both apertures, in the 
species described above two rampart-like structures are present, one 
around each aperture. In the number of longitudinal vessels, 
branchial tentacles and gonad lobes and in the length of the gut loop 
the species described above is not unlike P. trita (Sluiter), but the 
cancellous nature of the test and the rampart-like elevations of test 
around each siphon should justify its position as a new species. The 
author proposes to call it P. cancellata. 

Type Specimen: Otago Museum. 

Note: Auckland.specimens differed from the Otago ones in being 
smaller, in having seven pharyngeal folds in all cases, and in having 
a count of longitudinal vessels and of branchial tentacles that falls 
in the lower range given in the description of the species. 



124 


Transactions. 


Pyura pulla (Sluiter). (Text Fig. 18; Plate 4, Fig. 12c.) 

For Synonymy and Literature see: 1922, Pyura pulla , Miehael- 
sen, Videnslc. Medd . naturh. Foren., bd. 73, p. 385. 

Specimens are found singly or in pairs among the weeds on the 
upper surfaces and sides of rocks near low wafer mark in all three 
localities, and resemble the algal growth so closely that they are easily 
overlooked unless the siphons are expanded. The bright red siphonal 
linings are very conspicuous. The body is large, round and dorso- 
ventrally flattened. Attachment is by the ventral surface and may 
involve a portion of one side as well. The test is a dirty brown and 



on the outer surface bears numerous short processes, irregular in 
shape and size. It is thick, cartilaginous, and fine sand grains are 
incorporated throughout. Measurements based on the study of four¬ 
teen specimens are: length, 3-4 to 7*5 cm.; breadth, 2-5 to 5 0 cm.; 
depth, 1-8 to 4*8 cm.; distance apart of apertures, 1*9 to 2*5 cm.; 
branchial siphon, 0*7 to 0*9 cm. long, 0*6 to 0-8 cm. wide; atrial 
aperture, 0 7 to 0-8 cm. long, 0-6 to 0*7 cm. wide; thickness of test, 
0*8 to 2- 3 mm., except at the base, where it may reach a thickness 
of 4 mm. 

The mantle is brick red dorsally, orange ventrally, and the 
musculature is strongly developed. Irregular patches, light orange 
in colour, occur on the mantle Avail and Avine-coloured concretions are 
present in the cells adjoining the gut loop. Directly above the anterior 
end of the gut loop the mantle is produced into a slight swelling. 
Siphonal spinules (Plate 4, Fig. 12c) measure 0*07 to 0-09 mm. in 
length and 0*010 to 0*017 mm. in width. On each side of the pharynx 
there are five longitudinal folds, of which the fifth is the largest and 
the rest decrease in size towards the endostyle. Longitudinal vessels 
number one hundred and thirty-seA T 6n to one hundred and fifty-eight 

1 ext Fig. 18. —Pyura pulla. Dissection showing body opened from the ventral 
surface, pharynx removed. XI. 
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on the right side and one hundred apd thirty-eight to one hundred 
and fifty-eight on the left side, and the general arrangement is as 


shown:— 

Length of Arrangement of vessels 

specimen. * on the right. ' Total. 

3-4 cm. E.6 (20) 5 (21)5(19)5 (22)5(26)5—D.L. 139 

51 cm. E.7 (20) 5 (24) 5 (26) 7 (28) 6 (31) 7—D.L. 176 

5-5 cm. - E.7(16)4(18)5(24)4(23)4(28)4—D.L. 137 

5-5 cm. E.7(19)4(21)6(22)4(27) 6(24)5—D.L. 145 


There are no marked differences in the size of the transverse vessels. 
In the meshes between the longitudinal folds seven to nine stigmata 
are present, each being crossed by a fine parastigmatic vessel. Bran¬ 
chial tentacles are long branched structures, twenty-four to thirty- 
two in number and of three or four orders of size regularly arranged. 
Tertiary, and occasionally quaternary, branching is shown and, due 
to the length of the main branches, an extremely feathery appearance 
is achieved. The shape of the opening of the dorsal tubercle is as 
shown in the top figure- of Plate 4, Fig. 9, and is like that of young 
forms of P. pachydermatina. The neural gland is a short structure 
lying parallel to the anterior one-tliird of the nerve cord. The dorsal 
lamina is composed of thirty-one to fifty-five short curved languets, 
and there is no correlation between the number of languets and the 
size of the body. The gut loop occupies the entire length of the left 
side of the body and one half of its width, and is composed of a short 
oesophagus and-a long stomach and intestine, between which there is 
little difference in width. In the majority of specimens the wall of 
the intestine bears squarish structures such as occur in P. pachy¬ 
dermatina and in that species are given the name of “problematical 
organs”. The edge of the anal aperture is straight and smooth. The 
“liver” is composed of five pairs of orange feathery lobes, of which 
the largest pair is that next the intestine. The atrial velum is 2 0 to 
3-0 mm. in width and slightly lobed. 

The single gonad on each side is more or less divided Into numer¬ 
ous hermaphrodite lobes arranged in a very irregular double row 
except at the posterior end of the left gonad, where little space is 
available and there is but one row of very small lobes. The gonad 
lobes are deep cream at the distal end and bright pink at the proximal 
end. Tadpoles of this species were not seen, but, judging by the 
condition of the gonads, tadpoles were liberated in the middle of 
January. 

Distribution: In New Zealand—Sumner (Sluit.), New Plymouth, 
Wellington, Queen Charlotte Sound, Stewart Island (Mich.), Otago 
Harbour. _ . 

Remarks: The Otago specimens are in all respects in agreement 
with those described by Sluiter (1900), but in no ease has the author 
seen the “liver” structure figured by Michaelsen (1922, p. 388). It 
is possible, of course, that the distinct division into two parts figured 
by him could be due to disease condition. 

Pyura pachydermatina (Herdman). (Text Fig. 19; Plate 4, 
Fig. 12d.) 

For Synonymy and Literature see: 1922, Pyura pachydermatina, 
Michaelsen, Vidensk. Medd. naturh. Foren., bd. 73, p. 389. 
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\ This species, popularly known as the sea tulip or sea apple, is 
common in all three localities and is found near low water level on 
rocks and wharf piles. The body is large, ovate, somewhat laterallv 
compressed and elongate parallel to a line joining the apertures. 
Attachment is by means of a long, transversely-wrinkled, leathery 
stalk, an outgrowth from the anterior end of the body. The test is 
thrown into six deep longitudinal grooves. Pink pigment is always 
present in the grooves, and in large specimens extends over the entire 
surface of the test. Young forms are distinguished by the whiteness 

of the test and the fact 
that a row of spinous 
processes, 1*5 to 2*5 mm. 
in length and 0*5 to 1*0 
mm. in width, projects 
from the summit of each 
ridge. In older speci¬ 
mens these processes are 
represented by mounds 
0*7 to 1*2 mm. in length 
and 3*0 to 4 0 mm. in 
width. The branchial 
and atrial siphons are 
short, and one side of 
each is formed by the 
body itself. The walls of 
the retracted siphons are 
thrown into five or six 
longitudinal folds. The 
body forms an anchor¬ 
age for fine mossy sea¬ 
weeds, and the stem is 
otten completely masked by large green and red seaweeds, hydroids, 
sponges, and compound ascidians. The test is extremely leathery and 
white in colour except for the pink pigment present in surface areas. 
Measurements based on the study of twenty-five specimens are: 
length, 2*0 to 8*6 cm.; breadth, 0*9 to 3*6 cm.; depth, 1*3 to 5*5 cm.; 
stalk, 5*6 to 49*0 cm. long, 0 6 to 0*9 cm. wide at the proximal end, 
0*3 to 0*5 cm. wide at the distal end; distance apart of the apertures, 
0*5 to 3*5 cm.; branchial aperture, 1 0 to 1 5 cm. wide; atrial aper¬ 
ture, 0*9 to 1*2 cm. wide; thickness of test, 0*1 to 0*5 cm. 

The mantle is colourless and of tough consistency. Well-developed 
circular muscles surround the siphons, and single longitudinal muscles 
radiate out from the siphonal regions but do not reach the mid-ventral 
surface. Siphonal spinules (Plate 4, Fig. 12d) measure 0 053 to 
0 061 mm. in length and 0*007 to 0*008 nun. in width. On either side 
of the pharynx there are six longitudinal folds, of which the first is 
slightly smaller than the rest. Longitudinal vessels number seventy- 
two to one hundred and sixty-one on the right and seventy-two to 


Text Fig. 19. Pyxvra pachydermatina. Dissection showing body opened from the 
ventral surface, pharynx removed. XI. 
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Plate 2 




Fig. 4. 

Fig. 1.—Left: Two colonies of Distaplia fasmeriana. Right: Two colonies of Aplidium 
(Amaroucium) bcnhami. Both natural size. Fig. 2.- -Portion of a colony of HotrpUux 
schlosseri. Natural size. Fig. 3.—Portion of a colony of Botryllu* leachi. Natural 
size. Fig. 4.—Portion of a colony of Aplidium (Amaroucium) adam*i showing mouml 
formation at the common cloacal aperture. The two small colonies almost encircle*! 
belong to the species A. (A.) bcnhami. Natural size. 

| To fact paffc /26.| 


Plate 3 


Trans. Royal Society of N.Z., Yol. 70. 



Fig. 8 



A*—Tadpole of Aplidium (Amaroucium) adamsi. X 35. Fig. 2.—Tadpole of 
Apiiatum f^ow#om*. X 35. Fig. 3.—Tadpole of Aplidium (Amaroucium) bcnhami. x 35. 

4 ’— rad P° le of Aplidium (Amaroucium) phortax. x 35. Fig. 5.—Tadpole of 
^^ U1> l P oK mt ^ at0d S 8 x * r \ maculatum. x 35. Fig. G.—Tadpole of IHplosoma mac- 
aonatai. X 35. Fig. <.—Tadpole of Dtdemnum candidum. X 35. Fid. 8.—Tadpole of 
frZn ™ r ( En *™ to ™*) wcumvallatum. X 35. Fig. 9.—Tadpole of Distaplia fasmeri- 
sumyota^X 35°' 10 ~" Tadpole of As ^ia aspersa. X 35. Fig. 11.—Tadpole of Corclla 

. it 
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Plate 4 



Fig. I 






Fig. 1. Tadpole of Asterocarpa cerea. X 95. Fig. 2.—Tadpole of Pinna^ubu&tlata. 
X 95. Fig. 3.- 
1944, and the 
Botrylhi8 leach i 

hiransverse section. Fig. 8 .—Cnemidocarpa bicornuata. Two-tliirds natural size. 
F IG . 9.—Diagrams illustrating the shape of the opening of the dorsal tubercle of Pyura 
pachydermatina in specimens of different sizes, the most complex opening belonging to 
the largest specimen, the least complex to the smallest specimen. Fig. 10.—Spicules of 
Didemnum candidum. X 210. Fig. 11.—Spicules of Didemnum psammatode* \*r. 
macula turn. X 210. Fig. 12.—Spinules of (a) Pyura subuculata ; (b) Pyura cancellata ; 
(c) Pyura pulla; (d) Pyura .pachydermatina. X 460. 
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Vu i ruder surface of a rock at the Portobello Point, showing clump 

loss sr» *s ssa-.-s r s: ; ¥S?s 

beiihtimi. discernible by I lie stellale arrangement <>t the zooids. Natural sine. 


PM' 2._ Under surface of rock bearing colonies of Distaplia 

fasNHinana. Natural size. 
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one hundred and sixty on the left, and definite correlation exists 
•between the body size and the number of vessels present. The general 
arrangement of the vessels is as shown :■— 

Length of Arrangement of vessels - 

specimen. on the right. lotal. - 

2-4 cm. E.3 (8) 1(10) 1(12) 1(12) 1(11) 1(11)—D.L. 72 

3 0cm. E.3 (11) 2 (13) 2 (14) 2 (16) 2 (15) 2 (14) 2—D.L. 98 

7- 0 cm. E.5( 12) 2 (15) 3 (16) 4(17)3 (16)4(13) 2—D.L. 112 

8- 6 cm. E.6(14)7(20)6(22)6(23)7(23)9(16)3—D.L. 162 

There are three to six small transverse vessels between two large ones. 
In the meshes between the longitudinal folds seven to nine narroAV, 
elongate stigmata are present, each being crossed by a fine parastig- 
matic vessel. The branchial tentacles are feathery, twelve to twenty in 
number, of three orders of size, and exhibit five orders of branching. 
The shape of the opening of the dorsal tubercle (Plate 4, Fig. 9) 
differs in different specimens and there is definite correlation between 
the complexity of the opening and the size of the specimen, simple 
openings being found in small specimens, and complex ones in large 
specimens. The neural gland is a small round cushion lying to the 
right of the dorsal tubercle either directly beneath it or slightly 
posterior to it. The dorsal lamina is composed of thirty-four to sixty- 
nine curved languets, and the number of languets is correlated with 
body size, more languets being present in the larger specimens. The 
gut loop occupies practically the entire length and more than half 
of the width of the left side of the body. The oesophagus is narrow. 
Little difference in width is shown between the stomach and intestine. 

‘ 1 Problematical organs” (Watt, 1891) are present on the right side 
of the intestine either along the entire length or on the second half of 
the loop only. The anal aperture is wide, smooth-edged and extended 
dorsally to form a hood. The “liver” is composed of five or six pairs 
of feathery lobes, of which the largest are those nearest the intestine. 
The atrial velum is 2*3 to 2-8 mm. in width and is slightly lobed. 

The single gonad on each side is divided into ten to twenty rect¬ 
angular hermaphrodite lobes which are arranged along the gonoduct 
in a single row. The posterior end of the gonad on the left side is 
compressed in the gut loop and the lobes are reduced in size. The 
gonoducts open near the atrial aperture. One abnormality in gonad 
arrangement was seen—two gonads lying parallel to one another and 
opening separately were present on the right side of the body, and 
a single gonad was present on the left side. Well-developed eggs are 
olive green. Gonads were distended in specimens collected on 14th 
January, 1945, and completely evacuated in specimens collected on 
28th January, 1945. Tadpoles of this species were not seen. 

Distribution: In New Zealand—Cape Kidnappers, Stunner, 
Stewart Island (Michaelsen), Canterbury (Herdman), Otago Harbour 
(Watt). Elsewhere—Chatham Islands (Sluiter), South Australia, 
Tasmania (Herdman). 

Remarks: As far as can be ascertained, the species described above 
is identical with P. pacliydermatina (Herdman). P. pacliydermatina 
f. spinosissima , recorded by Michaelsen, has not been seen in the Otago 
Harbour. 
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Note: The most striking feature of P. pachydermatina is the fact 
tliata great amount of change occurs as growth proceeds, and internal, 
features such as the shape of the opening of the dorsal tubercle, the' 
number of longitudinal vessels, and the number of languets of the 
dorsal lamina are correlated with the size of the body. 

Field Key. 

A list of the ascidians in the district under survey, together with 
a key for field identification, lias been placed in ‘ ‘ Fauna of the Otago 
Harbour” at the Portobello Marine Biological Station. 

Observations on Ascidian Tadpoles. 

Although Portobello Point bears an extremely rich and varied 
ascidian fauna,. tadpoles of very few species appeared in plankton 
samples taken in the vicinity. Those of Ascidia aspevsa alone were 
present in any quantity, and tadpoles of this species were taken from 
the end of July, 1944, until the end of April, 1945. Embryonic stages 
and tadpoles of this species showed maximum abundance in the sum¬ 
mer months. The only other records of tadpoles in the plankton are: 
one specimen of Didemnum psammatodes, one specimen of Aplidium 
(Amaroudum) adanisi, and three small black unidentified tadpoles 
(Plate 4, Fig. 3) which appeared between the beginning of November 
1944, and the end of February, 1945. The fact that tadpoles of the 
other species were not netted probably indicates that either they are 
weak swimmers or, having a very short free-swimming life, they settle 
near the parents. The clumping of individuals of the' one species 
(Plate 5, Fig. 1) so often seen in the district under survey would 
seem to support the latter idea. Well-developed tadpoles were found 
m the mantle cavities of twelve of the nineteen species and, in four 
cases, Distaplia fasmeriana, Didemnum psammatodes, Didemnum 
candidum, and Diplosoma macdonaldi, buds were present in un¬ 
liberated tadpoles. Tadpoles of Distaplia fasmeriana are particularly 
large (Plate 3, Fig. 9), and in some cases attachment was effected 
within forty minutes of liberation. 

The calendar below indicates the months of the year when tad¬ 
poles of the different species were present. Question marks have been 
inserted where the actual tadpoles were not seen, but the state of the 
gonads, ripe or evacuated, gave a clue to the time of release of the 
genital products. It is obvious from a perusal of the calendar that 
the majority of species produce tadpoles during the summer months 
and that tadpole production occurs over a longer period in those 
species belonging to families considered to be the more primitive in 
each of three main divisions of ascidians—the Krikobranchia, - the 
Diktyobranchia, and (if the Botryllidae are ignored) the Ptycho- 
branehia. The species Asterocarpa cerea has a long production period, 
and hence the author considers the genus, of which it is the type, to 
be a lowly genus of the family Styelidae. The short period of tadpole 
production in highly specialised species is to be expected, as it would 
be possible for highly specialised ladpoles to exist only under optimum 
conditions, and they would have such efficent fixation mechanisms that 
a high percentage attachment would be ensured. 
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Tadpoles figured in Plate 3 are all drawn to the same scale—X 35, 
but those on Plate 4 are drawn to a larger scale—X 95. It will be 
noticed that tadpoles belonging to members of the same family bear 
striking resemblance to one another in general body shape and the 
type of sucker developed, and also that a considerable range of size 
occurs in the tadpoles of members of the same family, e.g,. Polvcito- 
ridae, and in tadpoles of members of the same genus, e.g., Aplid/ium. 
The largest tadpoles seen belong to the order Krikobraneliia, which 
is considered to be the lowest order of the ascidians. Of the highest 
order, the Ptychobranchia, the highest family represented in the 
district, the Pyuridae, have extremely small tadpoles, if one can 
judge by those of Pyura subuculdta and by the size of the ripe eggs 
of the other species. 


Yearly Calendar of Tadpole Production—1944-45. 
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Pyura pachydcrmatina 
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Commensals. 

The bivalve Mod/iolacra impact a (Herr.) is commonly found in 
the test of Asterocarpa cerea and is occasionally f oundin the test 
of Pyura pachydermatina, Pyura cancellata,- and Cnermdocarpa bi- 
cornuata. Amphipods inhabit the common eloacal canals.of the 
maiority of compound forms, and copepods of the family Noto- 
delphidae are found in the branchial sac of Asterocarpa cerea, 
Cnemidocarpa bicornuata, Pyura subucidata Pyura pulla, and Pyma 
cancellata. Another small crustacean, Polychena antarcttca, is some¬ 
times found in the branchial sac of the simple forms and m the 
common cloacal cavities of the compound forms. 
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Summary. 

This paper gives an account of the nineteen species of ascidians 
found m the vicinity of the Portobello Marine Biological Station, 
Otago Harbour. A new genus, Asterocarpa, has been established to 
cover those forms of the family Styelidae with gonads arranged in 
clusters and with gonoducts at the periphery of the clusters. Cnemido- 
carpa cerea (Sluiter) and Gnemidocwrpa gregaria (Kesteven) are 
found to be members of the new genus, Asterocarpa. The “Cnemido- 
caiya humilis group” Hartmeyer (1927) is discussed and support 
given to Hartmeyer’s suggestion that the five species included in 
the group [C. humilis (Heller), C. cerea (Sluiter), G. gregaria 
(Kesteven), G. assymetra (Hartmeyer), G. roUnsoni Hartmeyer] 
may be found to belong to a single circum-south-polar species. 

oui new species are described, Aplidium thomsoni, Aplidium 
(Amaroucmm) adamsi , Aplidium (Amaroucium) benhami, and 
Ifm a cancellata, and two other species, Ascidia aspevsa and 
Diplosorna macdonaldi, are recorded from New Zealand for the 
first time. A yearly calendar of tadpole production is given, and the 
fact that tadpoles are produced over a longer period in the more lowly 
members of the various orders noted. Illustrations of tadpoles of 
thirteen of the species are given, and the similarity of those of mem¬ 
bers of the same family noted. The geographical range of the various 
species is recorded, but no attempt has been made to summarise 
geographical distribution, this being better left until a more compre¬ 
hensive survey of the ascidian fauna of the whole of New Zealand is 
available. 
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